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(57)Abstract: 

PURPOSE: To reduce consumed power, and allow the 
temperature control of a wafer by controlling a constant voltage 
source for heating the wafer for fusing and cutting a flexible 
tube on the basis of the detected temperature of the wafer. 
CONSTITUTION: A wafer heating control means 44 has a 
deviation signal output part 57 for outputting a deviation signal 
(d) between a corrected temperature (b) calculated by the PID 
corrector 56 of a corrected wafer temperature calculating part 
51 on the basis of the output (a) of a temperature detecting 
means 7 and a target heating temperature (c) of a wafer, and 
outputs a corrected deviation signal (e) by a PID corrector 58. 
Pulse width modulation signal output parts 59, 60 output a pulse 
width modulation signal (f) on the basis of the corrected 
deviation signal (e). Further, the wafer heating control means 44 
has a drive circuit 62 for controlling a constant voltage source 
43 by the pulse width modulation signal (f) and a pulse width 
modulation signal control part 61 for controlling the inflow of 
the pulse width modulation signal (f) from the pulse width 
modulation signal output part 59 to the drive circuit 62 on the 




basis of the detection signal (h) of the wafer short-circuit detecting parts 67, 58 of a wafer short- 
circuit protecting circuit 65. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It is equipment for joining a flexible tube in sterile. This equipment The 1st clamp and the 2nd 
clamp which hold at least two flexible tubes in the parallel condition, The cutting means for cutting said 
flexible tube between this 1st clamp and the 2nd clamp, It has the migration means to which either [ at 
least ] said 1st clamp or said 2nd clamp is moved so that both the edges to which the flexible tube cut by this 
cutting means is joined may stick. A wafer for said cutting means to carry out melting cutting of said 
flexible tube, It has the source of a constant voltage, wafer temperature detection means, and wafer heating 
control means for heating this wafer. Said wafer heating control means Flexible tube sterile junction 
equipment characterized by being what has the Pulse-Density-Modulation signal output part computed 
based on the output of said wafer temperature detection means, and controls said source of a constant 
voltage by this Pulse-Density-Modulation signal. 



[Translation done.] 



CLAIMS 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention carries out heating fusion of at least two flexible tubes, and relates to 

the flexible tube sterile junction equipment for connecting in sterile. 

[0002] 

[Description of the Prior Art] At the time of tube connection of the blood collecting bag in a transfusion 
system and a constituent-of-blood bag, and exchange of the dialysing fluid bag in continuous ambulatory PD 
(C APD), and a waste fluid bag, it is necessary to connect a tube in sterile. As equipment which makes sterile 
connection of such a tube, it is shown in JP,61-30582,B and there is a thing. The equipment shown in this 
JP,61-30582,B The 1st clamp and the 2nd clamp which are the tube contact which carries out heating fusion 
of the tube and is connected, and hold two flexible tubes which should be connected in the parallel 
condition, It has the cutting means for cutting a flexible tube between the 1st clamp and the 2nd clamp, and 
the migration means to which either [ at least ] the 1 st clamp or the 2nd clamp is moved so that both the 
edges to which the flexible tube cut by the cutting means is joined may stick. 

[0003] And the cutting means has the wafer for carrying out melting cutting of the flexible tube, and the 
power source for heating a wafer. As a power source for heating a wafer, the constant current source is used 
as shown in JP,59-64034,A. And the approach of predicting the temperature of a wafer from resistance is 
used for the temperature control of a wafer using the resistance temperature change of a resistor. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the approach the temperature control of a wafer 
predicts the temperature of a wafer from resistance using the resistance temperature change of a resistor 
using a constant current source, it actually has the trouble that it is difficult to perform positive temperature 
control since the temperature of a wafer is measured and it does not control as shown in JP,59-64034,A. 
furthermore, in the heating circuit using a constant current source, since loss of a drive circuit was large, it 
may be easy to be large [ power consumption ] and the trouble also had it. Then, the purpose of this 
invention can perform certainly temperature control of a wafer for heating melting to cut a flexible tube, and 
offers flexible tube sterile junction equipment with little power consumption further. 
[0005] 

[Means for Solving the Problem] It is equipment for joining a flexible tube in sterile which attains the 
above-mentioned purpose. This equipment The 1st clamp and the 2nd clamp which hold at least two flexible 
tubes in the parallel condition, The cutting means for cutting said flexible tube between this 1st clamp and 
the 2nd clamp, It has the migration means to which either [ at least ] said 1st clamp or said 2nd clamp is 
moved so that both the edges to which the flexible tube cut by this cutting means is joined may stick. A 
wafer for said cutting means to carry out melting cutting of said flexible tube, It has the source of a constant 
voltage, wafer temperature detection means, and wafer heating control means for heating this wafer. Said 
wafer heating control means It is flexible tube sterile junction equipment which is what has the Pulse- 
Density-Modulation signal output part computed based on the output of said wafer temperature detection 
means, and controls said source of a constant voltage by this Pulse-Density-Modulation signal. 
[0006] And said wafer heating control means has the deflection signal output part which outputs the 
deflection signal of the amendment wafer temperature calculation section, the amendment temperature 
computed by this calculation section, and whenever [ purpose stoving temperature / of said wafer ] based on 
the output of said wafer temperature detection means, and, as for said Pulse-Density-Modulation signal 
output part, it is desirable that it is what outputs a Pulse-Density-Modulation signal based on this deflection 
signal. Furthermore, as for said wafer heating control means, it is desirable to have the wafer short circuit 
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protection network. Moreover, said wafer heating control means has the drive circuit for controlling said 
source of a constant voltage by this pulse-width-modulation signal, and, as for said wafer short circuit 
protection network, it is desirable to have the short circuit detection section of said wafer and the pulse- 
width-modulation signal-control section which controls an inflow in said drive circuit of the pulse-width- 
modulation signal from said pulse- width-modulation signal output part based on the detection signal of this 
short circuit detection section. Moreover, as for said amendment wafer temperature calculation section, it is 
desirable to have proportionality, the integral, and the differential correction circuit. Furthermore, as for said 
deflection signal output part, it is desirable to have proportionality, the integral, and the differential 
correction circuit. And as for said wafer temperature detection means, it is desirable that they are a 
thermocouple or a resistance bulb. Furthermore, as for said wafer temperature detection means, it is 
desirable that they are a sheath form thermocouple or a resistance bulb. 

[0007] Then, the flexible tube sterile junction equipment of this invention is explained with reference to a 
drawing. The 1st clamp 3 and the 2nd clamp 2 which this flexible tube sterile junction equipment 1 is 
equipment for joining a flexible tube in sterile, and hold at least two flexible tubes in the parallel condition, 
The cutting means 5 for cutting the flexible tubes 48 and 49 between the 1st clamp 3 and the 2nd clamp 2, It 
has the migration means to which either [ at least ] the 1st clamp 3 or the 2nd clamp 2 is moved so that both 
edges 48a to which the flexible tubes 48 and 49 cut by the cutting means 5 are joined, and 49a may stick. 
The wafer 6 for the cutting means 5 to carry out melting cutting of the flexible tubes 48 and 49, It has the 
source 43 of a constant voltage, the wafer temperature detection means 7, and the wafer heating control 
means 44 for heating a wafer 6. The wafer heating control means 44 Based on the output of the wafer 
temperature detection means 7, it has the Pulse-Density-Modulation signal output part 59 computed, and the 
source 43 of a constant voltage is controlled by the Pulse-Density-Modulation signal. 
[0008] Drawing. 1 is the perspective view of one example of the flexible tube sterile junction equipment of 
this invention, drawin g 2 is the perspective view showing the condition contained in the case the sterile 
junction equipment shown in drawing 1 , drawin g 3 is the block diagram showing an example of the 
electrical circuit used for the sterile junction equipment of this invention, and d rawin g 4 is the electrical 
circuit block diagram showing an example of the wafer heating control means of the electrical circuit of the 
sterile junction equipment of this invention. Drawin g 5 is the plan of one example of the flexible tube sterile 
junction equipment of this invention. 

[0009] Next, the wafer heating control means indicated to drawing 4 is explained. What has the metal plate 
bent as a wafer 6 so that it might face each other, the insulating layer formed in the inside of this metal plate, 
the resistor formed so that the above-mentioned metal plate might not be contacted in this insulating layer, 
and the terminal for energization prepared in the both ends of this resistor is used suitably. And since a 
resistor generates heat by energization, generation of heat of a resistor is conducted to a metal plate, and the 
whole wafer generates heat by energization. And resistance changes with generation of heat according [ a 
resistor ] to energization. Therefore, the source of a constant voltage is only used and temperature control of 
enough wafers cannot be performed only by adjusting the electric power supply to a wafer. So, with the 
sterile junction equipment 1 of this example, it has the wafer heating control means. 

[0010] As shown in drawing 4 , as for the wafer heating control means 44, it is desirable to have the wafer 
heating control circuit 55 and the amendment wafer temperature calculation circuit 51, and to have the wafer 
short circuit protection network 65 further, as shown in drawing 4 . The wafer heating control circuit 55 has 
the Pulse-Density-Modulation signal output part 59 computed based on the output of** from the 
temperature detection means 7, and controls the source 43 of a constant voltage by the Pulse-Density- 
Modulation signal. Having the deflection signal output part 57 which outputs the deflection signal of the 
amendment temperature specifically computed by the amendment wafer temperature calculation section 56 
which computes amendment wafer temperature, and the calculation section based on the output of the wafer 
temperature detection means 7, and whenever [ purpose stoving temperature / of a wafer ], the Pulse- 
Density-Modulation signal output part 59 outputs a Pulse-Density-Modulation signal based on a deflection 
signal. As a temperature detection means 7, it is desirable that they are a thermocouple or a resistance bulb. 
More preferably, it is a sheath form thermocouple or a resistance bulb, and a sheath form thermocouple is 
desirable especially. 

[001 1] If the heating control means 44 is more concretely explained using drawing 4 , the temperature 
detection signal a from the thermocouple which is the temperature detection means 7 will be inputted into 
the PID amendment machine 1 (proportionality and differential / integral amendment machine 1 ) which is 
the amendment wafer temperature calculation section 56, and the amended amendment temperature signal b 
will be outputted. With this PID amendment machine 56, it is formula lb=l-/K-a- (1+K1 and T-da/dt), for 
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example... (1) 

It is alike and correction value is computed more. K is the coupling coefficient of a wafer and a 
thermocouple, Kl is a correction factor resulting from the flexible tube cut, and T is the thermal time 
constant of a thermocouple. The purpose which performs such amendment is to perform [ performing 
amendment (K) based on the heat-conduction loss between a wafer and a thermocouple, and ] amendment in 
consideration of the thermal time constant (T) of a thermocouple. And as shown in a formula 1 , the 
amendment temperature signals 1/K are highly computed by Kl and T-da/dt, while wafer temperature is 
rising from the surveyed wafer temperature signal a, since b is a constant. The temperature which a 
thermocouple detects is the internal temperature of a thermocouple, and has delay to the skin temperature of 
a wafer. However, since the delay of a thermocouple is approximated to first-order lag, it considers as a time 
constant T and the secondary progress operation of a time constant T is conversely performed as a 
correction function by performing the above-mentioned amendment, wafer skin temperature is correctly 
[ without a time lag ] computable. 

[0012] Moreover, exact wafer skin temperature is correctly [ without a time lag ] computable by performing 
amendment as shown in a formula 1 also at the time of wafer temperature descent. And it will become a 
formula 2 if a formula 1 is rewritten in consideration of a sampling time (**t). 
b(t+**t) =l-/K-a(t+**t) - {l+Kl.T/**t- [a(t+**t)-a (t)]} ... (2) 

Thus, the amendment temperature signal b computed is compared with the target wafer temperature signal c, 
and the deflection signal d is outputted by the deflection signal output part 57. This deflection signal d is 
inputted into the PID amendment machine 2 designed by the suitable transfer function in order to raise the 
responsibility of a control system, and it is outputted as an amendment deflection signal e. This amendment 
deflection signal e is inputted into the PWM (Pulse Density Modulation) signal creation circuit 59. The 
PWM signal creation circuit 59 synchronizes with the predetermined frequency created by the above- 
mentioned amendment deflection signal e and the above-mentioned subcarrier oscillator circuit 60, and 
outputs the signal (pulse train signal which carried out the PWM modulation) f of the pulse width 
proportional to the amendment deflection signal e. This pulse train signal f passes along a gate circuit 61, 
and flows into the drive circuit 62. The drive circuit 62 is constituted by a transistor, a thyristor, etc. which 
are a solid-state-switching component, inputted pulse train signal g acts as switching and a timing signal, 
and only when pulse train signal g is in the condition of H, the source of a constant voltage and a wafer are 
connected. Connection between the drive circuit 62 and a wafer 6 is made with the connection terminal 9. 
The source 43 of a constant voltage and a wafer 6 are intermittently connected based on pulse train signal g, 
and a wafer is controlled by the wafer temperature made into the purpose. 

[0013] And when the outline of the heating circuit in the case of constant-current system comes to be shown 
in drawing J9 and loss of the heating circuit of constant-current system is searched for, loss (Wo) is Wo — 
(Vi-Vo) Io and is Wo- [Vce+ {(Vi-Vce) -Vo}] and Io. It is set to (A). Moreover, the outline of the heating 
circuit in the case of PWM comes to be shown in drawing 20 , and loss (Wo) of a drive circuit is 
Wo=Vo/Vi-Vce-Io+Wl (B), 

Wl is the switching loss of the transistor which constitutes a drive circuit. And generally a comparison of 

Wo and Wo' materializes the following relation in B type. 

Generally in Vo/Vi-Vce-Io>Wl, next A type, the following relation is realized. 

Vce«(Vi-Vce)-Vo — if this compares the 1st item of A type and B type, and the 2nd item — Vo/Vi-Vce- 
Io<Vce-IoWl<(Vi-Vce)-Vo} and Io — therefore it becomes Wo<Wo' and the PWM of power consumption 
is smaller compared with constant-current system. 

[0014] Next, a wafer short circuit protection network is explained using drawing 4 R> 4. In a normal state, 
since the signal j from a comparator 67 is not inputted into a latch circuit 68, the latch circuit 68 is always 
outputting the signal of H to a gate circuit 61 (AND circuit). For this reason, a gate circuit outputs Signal g 
to the drive circuit 62 according to ON/OFF (H/L) of the PWM signal f. And as shown in drawing 4 , the 
shunt resistance 66 is connected electrically and the electrical potential difference V of the shunt resistance 
66 is compared with the wafer 6 by the comparator 67 with the programmed voltage Vset. In a normal state, 
since it is lower than a programmed voltage Vset, Signal j is not outputted for the electrical potential 
difference V during shunt resistance from a comparator 67. However, if a wafer 6 short-circuits, since the 
current beyond a convention will flow to the shunt resistance 66, if the electrical potential difference V of 
the shunt resistance 66 rises and it becomes large from a programmed voltage Vset, Signal j will be 
outputted to a latch circuit 68 from a comparator 67. The latch circuit 68 has the function to hold the 
condition, once Signal j is inputted. For this reason, once Signal j is inputted, the signal of L will always be 
outputted to a gate circuit 61 (AND circuit). For this reason, the signal g based on the PWM signal f is no 
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longer outputted to the drive circuit 62, and a circuit is protected from a gate circuit 61. And if a reset switch 
69 is pushed after exchanging the wafer which caused short circuit accident, a latch circuit 68 will output the 
signal of H to a gate circuit 61 (AND circuit). Once reset-signal k is inputted, a latch circuit 68 will hold the 
condition and will return to a normal state. 

[0015] Next, the device of the sterile whole junction equipment 1 is explained. This sterile junction 
equipment 1 has the 1st clamp 3 and the 2nd clamp 2 which hold at least two flexible tubes in the parallel 
condition, as shown in drawing 1 , drawing 2 , drawing 5 , and drawing 10 . By rotation of the gear 30 
rotated by actuation of a motor, the gear 3 1 rotated by rotation of a gear 30, and a gear 3 1 The arm 1 8 for a 
drive for moving the prevention member 1 1 for preventing shakiness by the home position of the frame 9 to 
which the both ends of the shaft 32 to rotate and a shaft were fixed pivotable, and the 1 st clamp 3, 
microswitches 13, 14, and 15, and the 1st clamp 3, and the 1st clamp 3 Shakiness of the cam 17 for making 
the cam 19, the cutting means 5, the cutting means 5, and the 2nd clamp for making it move drive, the press 
member 33 which presses the 2nd clamp 2 to the 1st clamp side, the specification-part material 25 which 
regulates the retreat location of the 1st clamp 3, and the 1st clamp 3 The induction member 26 for guiding 
the spring member 27 for preventing, the wafer exchange lever 22, the wafer cartridge 8, the wafer cartridge 
exchange lever 24, the used wafer housing grasping member 28, and a used wafer to a housing, the used 
wafer housing 29, and a control panel 50 It has. 

[0016] And the 1st clamp migration device to which the 1st clamp 3 is moved so that both edges 48a from 
which this sterile junction equipment 1 was cut by the cutting means 5, and to which the flexible tubes 48 
and 49 are joined, and 49a may face each other, It has the locomotive function for making a tubeside move 
the cutting means 5 (to upper part), and making it move in the direction (caudad) again separated from a 
tube after cutting, and the 2nd clamp migration device moved in the direction which approaches and 
estranges the 2nd clamp 2 to the 1st clamp 3. It is what makes it move to a cutting means drive up 
perpendicularly to the shaft of two tubes, and moves the cutting means 5 to it caudad after tube cutting. The 
1st clamp migration device It is what moves the 1st clamp 3 in the rectangular direction in the level 
condition to the shaft of two tubes (concrete — back) after tube cutting, the 2nd clamp migration device The 
2nd clamp 2 is moved in parallel very only in the level condition to the shaft of two tubes so that the 1 st 
clamp side may be approached. 

[0017] Then, the 1st and 2nd clamps 3 and 2 are explained. The 1st and 2nd clamps 3 and 2 are constituted 
as shown in drawing J. R> 1, drawing 5 , drawing.7 , and drawing 10 . Specifically, the 1st clamp 3 has base 
3b, covering 3a attached in this base 3b pivotable, and clamp standing-ways 3c to which base 3b was fixed, 
as shown in drawing 10 . And this clamp standing-ways 3c is being fixed to the linear table. The linear table 
is constituted by 3n of rail members prepared in the lower part of movable carriage 3c fixed to the inferior 
surface of tongue of clamp standing-ways 3c, and movable carriage 3c. And on this linear table, to the shaft 
of the tubes 48 and 49 to join, there is no distortion and the 1st clamp 3 is moved so that a perpendicular 
direction and both the edges to which in other words the cut flexible tube is joined may face each other. 
Therefore, the 1st clamp migration device is constituted from sterile junction equipment 1 of this example 
by the above-mentioned linear table, a motor, a gear 30, the gear 3 1 , the shaft 32, the arm 1 8 for a drive, and 
the cam 19. And with this junction equipment 1, as shown in drawingj and drawing.5 , the spring member 
27 which connects the back of 1st clamp standing-ways 3c and the frame of junction equipment 1 is formed, 
the 1 st clamp 3 is in the condition of always having been pulled back, and shakiness of the 1 st clamp 3 
(correctly 1 st clamp standing-ways 3c) is made into few things. Moreover, as shown in drawin g 1 R> 1 and 
drawin g 5 , the prevention member 1 1 for preventing shakiness of the 1 st clamp 2 in the tube stowed 
position (location in the condition that in other words the 1st clamp came out to the foremost) of the 1st 
clamp 3 is being fixed to the side face of a frame 9. Therefore, the 1st clamp 3 is in the condition back 
pulled by the spring member 27, i.e., the condition which does not have shakiness in a back side, and shakes 
and can move [ at a tube stowed position ] no longer ahead from it by the prevention member in the front. 
Therefore, the 1 st clamp 3 consists of tube stowed positions so that there may be no shakiness. Moreover, as 
shown injunction equipment 1 at drawingj. and drawing 5 , the specification-part material 25 which 
regulates the maximum migration location behind the 1st clamp 3 (correctly 1st clamp standing-ways 3c) is 
formed. 

[0018] The 2nd clamp 2 has clamp standing- ways 2c by which covering 2a attached pivotable and base 2b 
were fixed to base 2b and this base 2b, as shown in drawing 5 , drawing 7 , and drawing 10 R> 0. And this 
clamp standing-ways 2c is being fixed to the linear table. The linear table is constituted by 2n of rail 
members prepared in the lower part of movable carriage 2c fixed to the inferior surface of tongue of clamp 
standing-ways 2c, and movable carriage 2c. And on this linear table, to the shaft of the tubes 48 and 49 to 
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join, the 2nd clamp 2 does not have distortion only in an parallel direction and the direction which 
approaches and estranges the 2nd clamp 2 to the 1st clamp 3, and, in other words, is moved to it. 
[0019] Moreover, as shown in drawing 5 and drawing 7 , the press member 33 is formed between the frame 
of junction equipment 1, and clamp standing-ways 2c, and the 2nd clamp 2 (correctly 2nd clamp standing- 
ways 2c) is always pushed on the 1st clamp side. As a press member, a spring member is used suitably. And 
when that of a potato is used weakly and the thrust of the press member 33 grasps a flexible tube from the 
repulsive force of a flexible tube when grasping the 1st and 2nd clamps 3 and 2 as two flexible tubes 48 and 
49 were crushed, this press member 33 is constituted so that the 2nd clamp 2 may move in the direction 
estranged a little from the 1st clamp 3. Therefore, the 2nd clamp migration device is constituted from sterile 
junction equipment 1 of this example by the above-mentioned linear table, a motor, a gear 30, the gear 31, 
the shaft 32, the cam 17, and the press member 33. 

[0020] And as shown in drawing 10 , the 1st clamp 3 and the 2nd clamp 2 are constituted so that the tube to 
hold may be held in the condition of having crushed aslant. Clamps 3 and 2 have the coverings 3a and 2a 
attached in base 3b and 2b possible [ revolution ], and in base 3b and 2b, in order to **** two tubes, they 
have two slots 3f and 3e established in parallel, and 2f and 2e. And the serrated knife-like lock out members 
3h and 2h are formed in the end face of base 3b of the part which Slots 3f and '3e and Slots 2f and 2e face, 
and 2b. And the lock out members 3g and 2g of the shape of a serrated knife of the configuration 
corresponding to the lock out members 3h and 2h of the above-mentioned base 3b and 2b are formed in 
Coverings 3a and 2a. The internal surface of Coverings 3a and 2a is flat. And to Coverings 3a and 2a, it has 
the revolution cam, respectively, and this revolution cam will engage with the roller of base 3b and 2b, if 
Coverings 3a and 2a are closed. And when Coverings 3a and 2a are closed, two tubes are aslant crushed by 
between 3h of lock out members of base 3b, and 3g of lock out members of covering 3a, and between 2h of 
lock out members of base 2b, and 2g of lock out members of covering 2a, and are held in the condition of 
having blockaded. Moreover, since the 1st clamp 3 has lobe 3i which projects in the 2nd clamp direction and 
it has crevice 2i to which the 2nd clamp 2 contains this lobe 3i, the 2nd clamp 2 is constituted so that it 
cannot blockade, if the 1st clamp 1 is not blockaded. 

[0021] And two cams 19 and 17 are being fixed and sterile junction equipment 1 rotates cams 19 and 17 
with rotation of a gear 3 1 , as are shown in drawin g 1 , and it has the gear 30 rotated by the motor, and the 
gear 31 rotated by rotation of this gear 30 and is shown in the shaft 32 of a gear 31 at drawing 7 . And cam- 
groove 1 9a for the 1 st clamp drive of a configuration as shown in drawing 8 is prepared in the right lateral 
of a cam 1 9. And the arm 1 8 for the 1 st clamp migration which has follower 1 8a which slides on the inside 
of cam-groove 19a of a cam 19 in the center section is formed, moreover, the lower limit of an arm 18 is 
supported by the frame 9 rotatable by supporting-point 18b, and the upper limit of an arm 18 is boiled by 
supporting-point 18c prepared in clamp standing-ways 3c of the 1st clamp 3, and is supported rotatable. 
Therefore, along with 3n of rail members of a linear table, as shown in drawin g 8 , the 1 st clamp 3 moves to 
the rectangular direction back in the level condition to the shaft of two tubes by rotation of a cam 19, as 
shown in an arrow head according to the configuration of cam-groove 1 9a. 

[0022] The cutting means 5 has wafer attaching part 5a which holds a wafer exchangeable, arm section 5c in 
which wafer attaching part 5a was prepared caudad, follower 5b prepared in the edge of arm section 5c, and 
5d of hinge regions and attachment section 5e to a frame 9, as shown in drawing 6 . And it can circle to a 
frame 9 by 5d of hinge regions. And as shown in drawing 6 , the temperature detection means 7 for 
temperature detection of the electrical connection terminal 9 for wafer heating and a wafer is being fixed to 
the right lateral of the cutting means 5. As a temperature detection means 7, it is desirable that they are a 
thermocouple or a resistance bulb. ** which is a sheath form thermocouple or a resistance bulb, especially a 
sheath form thermocouple are desirable more preferably. What has the metal plate bent as a wafer 6 so that 
it might face each other, the insulating layer formed in the inside of this metal plate, the resistor formed so 
that the above-mentioned metal plate might not be contacted in this insulating layer, and the terminal for 
energization prepared in the both ends of this resistor is used suitably. 

[0023] And the cam 17 has cam-groove 17a for a cutting means drive in the left lateral, as shown in drawin g 
6 and drawing 9 . And follower 5b of the cutting means 5 is located in cam-groove 17a of a cam 17, and 
slides on the inside of cam-groove 17a in accordance with the configuration of a cam groove. Therefore, by 
rotation of a cam 17, as shown in drawing 9 , the cutting means 5 will move to a rectangular cross and the 
perpendicular direction upper and lower sides to the shaft of two tubes, if it puts in another way up and 
down according to the configuration of cam-groove 17a. Furthermore, the cam 17 has cam-groove 17c for 
the drive of the 2nd clamp 2 in the center section, as shown in drawing 7 . Cam-groove 17c has 17f of left 
laterals, and right lateral 17e, and controls the location of the 2nd clamp by 17f of left laterals, and right 
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lateral 17e. In 2nd clamp standing-ways 2c, it has the lobe extended caudad, and the follower 20 is formed at 
the tip. This follower 20 slides on the inside of cam-groove 17c for the drive of the 2nd clamp 2. And 
between the side faces of a follower 20 and cam-groove 17c, as shown in drawing 7 , it is formed so that the 
clearance between some may be made. And since 2nd clamp standing-ways 2c is always pushed by the 
spring member 33, in a normal state, a follower 20 comes to contact 17f of left laterals of cam-groove 17c, 
and the clearance between some is made between a follower 20 and right lateral 17e of cam-groove 17c. 
However, as mentioned above, if two tubes are held by the 1st and 2nd clamps 3 and 2, since it blockades 
and two clamps 3 and 2 hold, respectively so that two tubes may be crushed, they will arise [ the repulsive 
force resulting from lock out of a tube ]. And in the condition that clamps 3 and 2 hold a tube, since the 
thing of the force smaller than the repulsive force resulting from lock out of the above-mentioned tube is 
used, as shown in drawing 7 , a follower 20 comes to contact right lateral 17e of cam-groove 17c, and the 
clearance between some is made by the spring member 33 between a follower 20 and 17f of left laterals of 
cam-groove 17c. However, since the repulsive force to which a tube originates in cutting **** and lock out 
of a tube with the above-mentioned cutting means 5 disappears, return and a follower 20 come to contact 
17f of left laterals of cam-groove 17c, and the clearance between some is made in a normal state between a 
follower 20 and right lateral 17e of cam-groove 17c. Thus, it is constituted so that the sliding surface of the 
cam groove which a follower 20 contacts may change with an operation of the spring member 33 and the 
repulsive force of a tube with time. 

[0024] And as shown in drawing .7 , 17d of crevices is formed in 17f of left laterals. Since the stage when a 
follower 20 passes 17d part of this crevice is after cutting of a tube by the cutting means, a follower 20 is in 
the condition which meets and is sliding on 17f of left laterals of a cam groove 17, and, therefore, a follower 
20 goes into crevice 17 part. For this reason, the 2nd clamp 2 will move in the 1st clamp 3 direction by the 
depth of 1 7d of crevices. Thereby, junction of a tube becomes more certain. And 1 7g of crevices is 
established also in right lateral 17e of cam-groove 17c. 17g of this crevice is a thing for cleaning of the 
inside of clamps 3 and 2. The 2nd clamp 2 can be moved in the direction estranged from the 1st clamp 3, 
and, thereby, a clearance is formed between the 1 st clamp 3 and the 2nd clamp until a follower 20 contacts 
17g of crevices by pushing the 2nd clamp 2 on the spring member 33 side by preparing 17g of this crevice. 
It becomes possible to clean with the cotton swab containing the solvent which can dissolve the formation 
ingredient of tubes cut to some extent, such as a cleaning member, for example, alcohol etc., into the formed 
gap. 17g of this crevice is established in the location which faces mostly 17d (part into which ****** of the 
2nd clamp 2 is performed) of crevices of 17f of left laterals, as shown in drawing 7 . When the follower 20 
formed in the lobe to which 2nd clamp standing-ways 2c is extended caudad is contained in 1 7d part of 
crevices, it is in the condition which joined both the tubes made into the purpose after tube cutting, and the 
2nd clamp stops in this condition. Moreover, the 1st clamp is also already stopped and the 1st clamp 3 is in 
the location which shifted from the 2nd clamp. As shown in drawin g 1 , the 1st clamp 3 is retreating from 
the 2nd clamp 2, and, specifically, the 1st clamp 3 has it in the location which shifted from the 2nd clamp. 
For this reason, in this condition, the inside of the point of the 2nd clamp 2 is exposed a little, and has also 
exposed the inside of the back end section of the 1st clamp a little further. Therefore, the cleaning is easy for 
the inside of the 2nd clamp 2 and the 1st clamp 3 which were exposed. 

[0025] Next, an operation of the sterile junction equipment 1 of this invention is explained using a drawing. 
Drawing J. 1 is a timing chart which shows actuation of a cutting means, the 1st clamp, and the 2nd clamp. 
Drawin g 1 2 , drawin g 13 , and drawing 14 are the flow charts for explaining an operation of sterile junction 
equipment. Drawing_15 R> 5, drawing 16 , drawing. 17 , and .drawing J 8 are the explanatory views for 
explaining an operation of sterile junction equipment. With this junction equipment 1, the 1st clamp 3 at the 
time of junction activity termination serves as a location which shifted from the 2nd clamp 2, and is in the 
halt location of the timing chart of drawin g 1 1 . The include angle of the axis of abscissa of the timing chart 
of drawing 1 1 makes 0 degree a zero (condition whose location of the 1st clamp and the 2nd clamp suits), 
and, in other words, are angle of rotation of the shaft 32 of the subsequent gear 31, and a thing which shows 
the movement toward the cutting means at the time of angle of rotation of a cam 1 7 and a cam 19 (wafer), 
the 1st clamp 3, and the 2nd clamp 2. 

[0026] First, as first shown in draw ing 12 of a flow chart, the electric power switch 5 1 prepared in the panel 
50 of drawings is pushed. By CPU which constitutes by this the controller 40 shown in drawmgj , when it 
judges whether it is normal (isn't there any omission of an internal connector, or isn't there specifically any 
open circuit of a thermocouple, or isn't there any defect in the source of an internal constant voltage?) and 
there is the above, a buzzer carries out singing of the junction equipment 1. Then, the clamp reset switch 53 
prepared in the panel 50 of drawing 3 R> 3 is pushed. By CPU, it judges whether the 1st and 2nd clamps are 
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open, whether there are any 1st and 2nd clamps in a zero, and whether a wafer exchange lever is in a zero. 
In addition, since the clamp used with the sterile junction equipment 1 of this example has lobe 3i to which 
the 1 st clamp 3 projects in the 2nd clamp direction as mentioned above and it has crevice 2i to which the 
2nd clamp 2 contains this lobe 3i, the 2nd clamp 2 is constituted so that it cannot blockade, if the 1st clamp 

1 is not blockaded. For this reason, it is detected by the microswitch 1 3 with which ON/OFF of the 1 st and 
2nd clamps being open is carried out by the lever 16 which contacts, and this lever 16 when the 2nd clamp is 
blockaded. When OFF, a **** cage, and the 2nd clamp 2 are blockaded, a lever 16 is contacted, a lever 16 
moves, and, specifically, a microswitch 13 makes a microswitch 13 ON condition, when the 2nd clamp is in 
a release condition. The ON/OFF signal of this microswitch 13 is inputted into a controller 40. It is judged 
that there are no 1st and 2nd clamps in a zero when a microswitch SW5 (73) and SW6 (74) detect the slot 
prepared on the periphery of each cam. It is detected by the microswitch 14 that the wafer exchange lever 22 
is in a zero. When a microswitch 14 serves as ON when a lever 22 is in a zero, and there is nothing at a zero, 
OFF comes and the ON/OFF signal of this microswitch 14 is inputted into a controller 40. 

[0027] And as shown in drawing 12 , when all four above-mentioned points are YES(s), a motor is operated 
and the 1 st and 2nd clamps are returned to a zero. Moreover, an abnormality lamp puts out the light by in 
No, BUSA's carrying out singing, and an abnormality lamp's lighting up, performing manual discharge, and 
pushing at least one reset switch among four above-mentioned points. After the 1 st and 2nd clamps arrive at 
a zero, the 1st and 2nd clamps are equipped with two flexible tubes 48 and 49. The 1st and 2nd clamps 3 and 

2 in this condition are in the condition that 2f faced mutually slot 3e which is in the condition which both 
opened wide, and was prepared for both, and 2e and 3f, as [ show / in drawing 10 ]. And the slots 3f and 2f 
of a near side are equipped with the tube 49 in use, and the slots 3e and 2e by the side of the back are 
equipped with the intact tube 48 connected. And after blockading the 1st and 2nd clamps 3 as mentioned 
above, the wafer exchange lever 22 is pushed on a clamp side, and wafers are exchanged. By pushing the 
wafer exchange lever 22 on a clamp side, a wafer newer than the inside of the wafer cartridge 8 is taken out, 
and while push and a standby wafer are equipped with the used wafer with which push and a standby wafer 
were equipped with the standby wafer with which the cutting means 5 is equipped with a new wafer by the 
cutting means 5 in an operating location, a used wafer is contained in the used wafer housing 29. By then, 
CPU which constitutes the controller 40 which will shift to ** of the flow chart of drawin g 13 if the 
initiation switch 52 of a panel 50 is pushed, and is shown in dr awin g 3 [ whether the 1st and 2nd clamps 
have closed, whether a wafer is exchange settled, and ] Whether the 1 st and 2nd clamps are in a zero, 
whether a wafer exchange lever is in a zero, and whether the 1st and 2nd clamps have closed When the 2nd 
clamp is blockaded, it is detected by the lever 16 which contacts, and the microswitch 13 in which ON/OFF 
is carried out by this lever 16. When the 2nd clamp is in a release condition, OFF has come, when the 2nd 
clamp 2 is blockaded, a lever 16 is contacted, a lever 16 moves, and, specifically, a microswitch 13 makes a 
microswitch 13 ON condition. The ON/OFF signal of this microswitch 13 is inputted into a controller 40. If 
whether a wafer is exchange settled does push and a wafer exchange activity in the clamp direction for the 
wafer exchange lever 22, since the exchange lever 22 makes a microswitch 15 turn on once, it will be 
detected whether it was exchanged by ON signal from a microswitch 15. The ON/OFF signal of a 
microswitch 15 is inputted into a controller 40. Whether the 1st and 2nd clamps are in a zero detects with 
microswitches 5 and 6 as mentioned above. 

[0028] And as shown in drawing 13 , in No, BUSA carries out singing and returns to ** of drawing 12 at 
least one of the four above-mentioned points. Moreover, when all the four above-mentioned points are YES 
(s), the working lamp 47 lights up and heating of a wafer is started, it judges whether a wafer current is 
beyond the set point after heating initiation of a wafer, and a wafer short-circuits this - **** - it is for 
judging. And when a wafer current is not below the set point (the electrical potential difference concerning 
shunt resistance beyond a predetermined value), after waiting for 0.3 seconds, it judges whether a wafer 
current is set point within the limits. When a wafer is a used thing, since resistance falls for the heat history 
of a resistor, this measures a wafer current, detects whether it is in a setting range (inside of tolerance) as 
compared with the wafer current set up beforehand, and, thereby, judges electrically whether a wafer is 
used. After BUSA carries out singing, suspending heating of a wafer, and the abnormality lamp in a wafer 
lighting up and pushing a reset switch when the above-mentioned wafer current is beyond the set point, and 
when an above-mentioned wafer current is not in a setting range (when the wafer has short-circuited) (when 
a wafer is used), it shifts to flow chart ** of drawing 12 . And heating of a wafer is continued when it is in a 
setting range (inside of tolerance) as compared with a wafer current. Heating of a wafer 6 is performed 
controlling the source 43 of a constant voltage by the Pulse-Density-Modulation signal computed based on 
the temperature detection output of the thermocouple 7 which is a wafer temperature detection means, and 
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in order to prevent superfluous heating of a wafer, when it judges whether the heating time of a wafer is 
predetermined within a time, and it judges whether a wafer current is below a predetermined value and the 
wafer has caused short circuit accident below the predetermined value that is, immediately, BUSA carries 
out singing, suspends heating of a wafer, and shifts to flow chart ** of drawing 12 . And if the temperature 
of a wafer reaches laying temperature, it shifts to flow chart ** of Rawing J 4 , and a motor operates, 
thereby, a gear 30, a gear 31, and cams 19 and 17 will rotate, a cutting means (wafer) will go up, and 
****** by the side of cutting of a tube, retreat of the 1st clamp, descent of a cutting means (wafer), and the 
1st clamp of the 2nd clamp will be performed. 

[0029] If it explains concretely, when a cam 17 rotates in the direction of an arrow head, follower 5b of the 
cutting means 5 will slide the inside of cam-groove 1 7a first. From the condition that the zero O of a cam 
groove shown in drawing 9 and drawing lLL i at the beginning touched follower 5b, the point A of cam- 
groove 17a shown in drawin g 9 and drawin g 1 1 comes to contact follower 5b. And as shown in drawing 1 1 , 
gently-sloping, the cutting means 5 goes up and two flexible tubes are cut from the condition that the point 
A of cam-groove 1 7a shown in drawing_9 and drawing H contacts follower 5b in the meantime, until the 
point B of cam-groove 17a results in the condition of contacting follower 5b. If it explains using drawing 15 
and drawing 16 R> 6, two tubes 48 and 49 are held by the 1st clamp 3 and the 2nd clamp 2, the tube parts 
48a and 49a located between the 1 st clamp 3 and the 2nd clamp 2 are formed, and the wafer 6 of a cutting 
means is located in the lower part. And as mentioned above, by rotation of a cam 17, when the cutting 
means 5 (wafer 6) goes up, as shown in drawing. 16 , melting cutting of both is carried out in the tube parts 
48a and 49a located between the 1st clamp 3 of two tubes, and the 2nd clamp 2. 
[0030] And as shown in drawin g 9 and drawin g 1 1 , the condition that the cutting means 5 went up is 
maintained, and the edge from which Tubes 48a and 49a were cut is fully dissolved, until it results in the 
condition that the point C of cam-groove 17a contacts follower 5b from the condition that the point B of 
cam-groove 17a shown in drawin g 9 contacts follower 5b. And as shown in dr awin g 9 and drawin g 1 1 , the 
cutting means 5 descends gently-sloping, until the point E of cam-groove 17a results [ from the condition 
that the point C of cam-groove 17a shown in drawing^ and drawing. 1.1. contacts follower 5b ] in the 
condition of contacting follower 5b. Moreover, as shown in drawing 8 , when a cam 19 rotates in the 
direction of an arrow head, follower 18a prepared in the arm 18 for moving the 1st clamp slides the inside of 
cam-groove 19a. From the condition that the zero O of a cam groove shown in drawing 8 and drawing 1 1 at 
the beginning touched follower 18a, the point F of cam-groove 19a shown in drawing 8 and drawing 1 1 
comes to contact follower 18a. As shown in the timing chart of drawing 1 1 , follower 18a results in cam- 
groove 19 a point F early a little rather than follower 5b of the cutting means 5 results in the point B of cam- 
groove 17a. And as shown in drawing 11 R> 1, gradually, the 1st clamp 3 retreats, will be in the condition 
which shows in drawing 17 R> 7, and will be in the condition that the tube parts 49a and 48a joined faced 
each other through the wafer 6, until the point G of cam-groove 19a results [ from the condition that the 
point F of cam-groove 19a contacts follower 18a ] in the condition contact follower 18a, as shown in 
drawing 8 R> 8 and drawing _1_1 . As shown in the timing chart of driving J 1 , this condition is maintained 
from the condition that the point G of cam-groove 19a contacts follower 18a until the point C of cam-groove 
17a results in the condition of contacting follower 5b. And the condition of drawing J 7 is maintained until 
the location of the 1 st clamp results [ from the condition that Point G contacts follower 1 8a ] in the condition 
that the point H of cam-groove 19a contacts follower 18a. In addition, as the cutting means 5 is shown in 
drawingj? and drawing 1 1 until the point E of cam-groove 1 7a results [ from the condition that the point C 
of cam-groove 17a shown in drawin g 9 and drawin g 1 1 contacts follower 5b as mentioned above ] in the 
condition of contacting follower 5b, it descends gently-sloping and the tube parts 48a and 49a joined 
contact. 

[0031] And with the time of resulting in the condition which descent of the cutting means 5 ended, and the 
condition that the point E of cam-groove 17a contacts follower 5b, mostly, as shown in drawing 7 and 
drawing 1 1 , in other words, the 2nd clamp 2 performs ****** to coincidence at the 1st clamp side. As 
shown in dr awin g 7 and drawing JJ. , specifically the point M of 17d of left laterals of cam-groove 17c 
Gradually until the point L of a left lateral results [ from the condition of contacting the follower 20 for 
making the 2nd clamp 2 driving ] in the condition of contacting a follower 20 the 2nd clamp 2 It moves to 
the 1st clamp 3 side, and the condition of having ******( e d) is maintained until the point K of 17d of 
crevices results [ from the condition that the point LK of 17d of crevices of cam-groove 17c contacts a 
follower 20 ] in the condition of contacting a follower 20. By this ******, since both of the tube parts 48a 
and 49a stick certainly, they can make both junction a more positive thing. And gradually, the 2nd clamp 2 
moves in the direction separated from the 1st clamp 3 side, and actuation of a motor stops it to this ****** 
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until the point J of 11 f of left laterals results [ from the condition that the point K of 17d of crevices of cam- 
groove 1 7c contacts a follower 20 ] in the condition of contacting a follower 20. 

[0032] Therefore, the 1st clamp 3 in the stopped location serves as location shifted like drawin g 17 , as the 
location of the 2nd clamp 2 is shown in drawin g 18 . And if wafer temperature is detected by the 
thermocouple and wafer temperature becomes below the set point as shown in the flow chart of drawin g 14 
R> 4, a run light will put out the light and BUSA will carry out singing. And as shown in drawing 18 , the 
junction activity of a tube is completed by opening the 1st clamp 2 and the 2nd clamp 3, and taking out a 
tube. Moreover, if it puts in another way until the point C of cam-groove 17a results in the condition of 
contacting follower 5b, from the condition that the point A of cam-groove 17a shown in drawing 7 and 
drawing 11 contacts follower 5b, although not indicated to the flow chart of drawing. .14 It judges whether as 
shown in the flow chart of drawing 13 , a wafer is laying temperature after the cutting means 5 starts a rise 
also until it starts descent. It is desirable to control the source 43 of a constant voltage by the Pulse-Density- 
Modulation signal computed based on the temperature detection output of the thermocouple 7 which is a 
wafer temperature detection means, and to perform temperature control of a wafer. Since the heat of a wafer 
is absorbed with a tube and this falls when a wafer contacts the tubes 48 and 49 to cut even if a wafer 
reaches laying temperature once, it is for the compensation ****. The amendment temperature signal b 
which amended the temperature detection signal a from the thermocouple whose heating control circuit 55 
in drawing 4 is the temperature detection means 7 with the PID amendment vessel 56 (proportionality and 
differential / integral amendment machine 1) which is the amendment wafer temperature calculation section 
56, and was amended especially as mentioned above shall be outputted, and it is the amendment Formula 
lb=l/K-a- (1+K1 and T-da/dt) ... (1) 

If it shall be alike and correction value shall be computed more, since the amendment temperature signal b 
will have amended the time lag until the actual temperature of the thermocouple which is a temperature 
detection signal falls by the fall of the temperature of a wafer in Kl and T-da/dt and the fall temperature of 
an actual wafer is detected correctly, temperature control of a wafer can be performed early 
[ correspondence']. 
[0033] 

[Effect of the Invention] The flexible tube sterile junction equipment of this invention is equipment for 
joining a flexible tube in sterile. This equipment The 1 st clamp and the 2nd clamp which hold at least two 
flexible tubes in the parallel condition, The cutting means for cutting said flexible tube between this 1 st 
clamp and the 2nd clamp, It has the migration means to which either [ at least ] said 1st clamp or said 2nd 
clamp is moved so that both the edges to which the flexible tube cut by this cutting means is joined may 
stick. A wafer for said cutting means to carry out melting cutting of said flexible tube, It has the source of a 
constant voltage, wafer temperature detection means, and wafer heating control means for heating this 
wafer. Said wafer heating control means Based on the output of said wafer temperature detection means, it 
has the Pulse-Density-Modulation signal output part computed, and said source of a constant voltage is 
controlled by this Pulse-Density-Modulation signal. By using the source of a constant voltage, and a Pulse- 
Density-Modulation signal circuit especially, power consumption can be made small, further, by controlling 
the source of a constant voltage by the Pulse-Density-Modulation signal, temperature control of a wafer for 
heating melting to cut a flexible tube can be performed certainly, and a positive tube can be joined. 
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[Drawing.-!] 
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[DrawingJ7] 
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[Drawin g 1 8 ] 
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http://www4apdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



4/25/2005 



JP,06-078971,A [DRAWINGS! 









V 










. < 










r < 


0 xn- 






v 







^ >^ -ft *T 



(D 



Page 10 of 12 



[Drawing 13] 
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[Drawing J 4] 
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[Proposed Amendment] 

[Document Name] Specification 

[Title of the Invention] Flexible tube sterile junction equipment 
[Claim(s)] 

[Claim 1] It is flexible tube sterile junction equipment which is equipped with the following, and said wafer 
heating control means has the Pulse-Density-Modulation signal output part computed based on the output of 
said wafer temperature detection means, and is characterized by being what controls said source of a 
constant voltage by this Pulse-Density-Modulation signal. It is the 1st clamp and the 2nd clamp to which it 
is equipment for joining a flexible tube in sterile, and this equipment holds a tube. It is a wafer to have a 
cutting means for cutting said flexible tube between this 1 st clamp and the 2nd clamp, and for said cutting 
means carry out melting cutting of the flexible tube. The source of a constant voltage for heating this wafer 
A wafer temperature detection means and a wafer heating control means 

[Claim 2] Flexible tube sterile junction equipment according to claim 1 characterized by providing the 
following Said flexible tube sterile junction equipment is the 1st clamp and the 2nd clamp which hold at 
least two flexible tubes in the parallel condition. The cutting means for cutting said flexible tube between 
this 1st clamp and the 2nd clamp The migration means to which either [ at least ] said 1st clamp or said 2nd 
clamp is moved so that both the edges to which the flexible tube cut by this cutting means is joined may 
stick 

[Claim 3] It is flexible tube sterile junction equipment according to claim 1 or 2 which is that to which said 
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wafer heating control means has the deflection signal output part which outputs the deflection signal of the 
amendment wafer temperature calculation section, the amendment temperature computed by this calculation 
section, and whenever [ purpose stoving temperature / of said wafer ] based on the output of said wafer 
temperature detection means, and said Pulse-Density-Modulation signal output part outputs a Pulse-Density- 
Modulation signal based on this deflection signal 

[Claim 4] Said wafer heating control means is flexible tube sterile junction equipment according to claim 1 
to 3 which has the wafer short circuit protection network. 

[Claim 5] It is flexible tube sterile junction equipment according to claim 4 with which said wafer short 
circuit protection network has the short circuit detection section of said wafer, and the pulse-width- 
modulation signal-control section which controls an inflow in said drive circuit of the pulse-width- 
modulation signal from said pulse- width-modulation signal output part based on the detection signal of this 
short circuit detection section by said wafer heating control means having the drive circuit for controlling 
said source of a constant voltage by this pulse-width-modulation signal. 

[Claim 6] Said amendment wafer temperature calculation section is flexible tube sterile junction equipment 
according to claim 3 which has proportionality, the integral, and the differential correction circuit. 
[Claim 7] Said deflection signal output part is flexible tube sterile junction equipment according to claim 3 
which has proportionality, the integral, and the differential correction circuit. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention carries out heating fusion of at least two flexible tubes, and relates to 

the flexible tube sterile junction equipment for connecting in sterile. 

[0002] 

[Description of the Prior Art] At the time of tube connection of the blood collecting bag in a transfusion 
system and a constituent-of-blood bag, and exchange of the dialysing fluid bag in continuous ambulatory PD 
(CAPD), and a waste fluid bag, it is necessary to connect a tube in sterile. There are some which are shown 
in JP,61-30582,B as equipment which makes sterile connection of such a tube. The equipment shown in this 
JP,61-30582,B is a tube contact which carries out heating fusion of the tube and is connected. It has a 
cutting means for cutting a flexible tube between the 1st clamp and the 2nd clamp which hold two flexible 
tubes which should be connected in the parallel condition, and the 1st clamp and the 2nd clamp, and the 
migration means to which either [ at least ] the 1st clamp or the 2nd clamp is moved so that both the edges 
to which the flexible tube cut by the cutting means is joined may stick. 

[0003] And the cutting means has the wafer for carrying out melting cutting of the flexible tube, and the 
power source for heating a wafer. As a power source for heating a wafer, the constant current source is used 
as shown in JP,59-64034,A. And the approach of predicting the temperature of a wafer from resistance is 
used for the temperature control of a wafer using the resistance temperature change of a resistor. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the approach the temperature control of a wafer 
predicts the temperature of a wafer from resistance using the resistance temperature change of a resistor 
using a constant current source, it actually has the trouble that it is difficult to perform positive temperature 
control since the temperature of a wafer is measured and it does not control as shown in JP,59-64034,A. 
Furthermore, in the heating circuit using a constant current source, since loss of a drive circuit was large, 
there was also a trouble that power consumption was large. Then, the purpose of this invention can perform 
certainly temperature control of a wafer for heating melting to cut a flexible tube, and offers flexible tube 
sterile junction equipment with little power consumption further. 
[0005] 

[Means for Solving the Problem] It is equipment for joining a flexible tube in sterile which attains the 
above-mentioned purpose. This equipment It has a cutting means for cutting said flexible tube between the 
1st clamp and the 2nd clamp holding a tube, and this 1st clamp and the 2nd clamp. Said cutting means The 
source of a constant voltage for heating the wafer and this wafer for carrying out melting cutting of the 
flexible tube, It has a wafer temperature detection means and a wafer heating control means. Said wafer 
heating control means It is flexible tube sterile junction equipment which is what has the Pulse-Density- 
Modulation signal output part computed based on the output of said wafer temperature detection means, and 
controls said source of a constant voltage by this Pulse-Density-Modulation signal. It is equipment for 
joining a flexible tube in sterile which attains the above-mentioned purpose. Moreover, this equipment The 
1st clamp and the 2nd clamp which hold at least two flexible tubes in the parallel condition, The cutting 
means for cutting said flexible tube between this 1st clamp and the 2nd clamp, It has the migration means to 
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which either [ at least ] said 1 st clamp or said 2nd clamp is moved so that both the edges to which the 
flexible tube cut by this cutting means is joined may stick. A wafer for said cutting means to carry out 
melting cutting of said flexible tube, It has the source of a constant voltage, wafer temperature detection 
means, and wafer heating control means for heating this wafer. Said wafer heating control means It is 
flexible tube sterile junction equipment which is what has the Pulse-Density-Modulation signal output part 
computed based on the output of said wafer temperature detection means, and controls said source of a 
constant voltage by this Pulse-Density-Modulation signal. 

[0006] And said wafer heating control means has the deflection signal output part which outputs the 
deflection signal of the amendment wafer temperature calculation section, the amendment temperature 
computed by this calculation section, and whenever [ purpose stoving temperature / of said wafer ] based on 
the output of said wafer temperature detection means, and, as for said Pulse-Density-Modulation signal 
output part, it is desirable that it is what outputs a Pulse-Density-Modulation signal based on this deflection 
signal. Furthermore, as for said wafer heating control means, it is desirable to have the wafer short circuit 
protection network. Moreover, said wafer heating control means has the drive circuit for controlling said 
source of a constant voltage by this pulse-width-modulation signal, and, as for said wafer short circuit 
protection network, it is desirable to have the short circuit detection section of said wafer and the pulse- 
width-modulation signal-control section which controls an inflow in said drive circuit of the pulse-width- 
modulation signal from said pulse- width-modulation signal output part based on the detection signal of this 
short circuit detection section. Moreover, as for said amendment wafer temperature calculation section, it is 
desirable to have proportionality, the integral, and the differential correction circuit. Furthermore, as for said 
deflection signal output part, it is desirable to have proportionality, the integral, and the differential 
correction circuit. And as for said wafer temperature detection means, it is desirable that they are a 
thermocouple or a resistance bulb. Furthermore, as for said wafer temperature detection means, it is 
desirable that they are a sheath form thermocouple or a resistance bulb. 

[0007] Then, the flexible tube sterile junction equipment of this invention is explained with reference to a 
drawing. The 1st clamp 3 and the 2nd clamp 2 which this flexible tube sterile junction equipment 1 is 
equipment for joining a flexible tube in sterile, and hold at least two flexible tubes in the parallel condition, 
The cutting means 5 for cutting the flexible tubes 48 and 49 between the 1st clamp 3 and the 2nd clamp 2, It 
has the migration means to which either [ at least ] the 1st clamp 3 or the 2nd clamp 2 is moved so that both 
edges 48a to which the flexible tubes 48 and 49 cut by the cutting means 5 are joined, and 49a may stick. 
The wafer 6 for the cutting means 5 to carry out melting cutting of the flexible tubes 48 and 49, It has the 
source 43 of a constant voltage, the wafer temperature detection means 7, and the wafer heating control 
means 44 for heating a wafer 6. The wafer heating control means 44 Based on the output of the wafer 
temperature detection means 7, it has the Pulse-Density-Modulation signal output part 59 computed, and the 
source 43 of a constant voltage is controlled by the Pulse-Density-Modulation signal. 
[0008] Drawing 1 is the perspective view of one example of the flexible tube sterile junction equipment of 
this invention, drawing 2 is the perspective view showing the condition contained in the case the sterile 
junction equipment shown in drawing 1, drawing 3 is the block diagram showing an example of the 
electrical circuit used for the sterile junction equipment of this invention, and drawing 4 is the electrical 
circuit block diagram showing an example of the wafer heating control means of the electrical circuit of the 
sterile junction equipment of this invention. Drawing 5 is the plan of one example of the flexible tube sterile 
junction equipment of this invention. 

[0009] Next, the wafer heating control means indicated to drawing 4 is explained. What has the metal plate 
bent as a wafer 6 so that it might face each other, the insulating layer formed in the inside of this metal plate, 
the resistor formed so that the above-mentioned metal plate might not be contacted in this insulating layer, 
and the terminal for energization prepared in the both ends of this resistor is used suitably. And since a 
resistor generates heat by energization, generation of heat of a resistor is conducted to a metal plate, and the 
whole wafer generates heat by energization. And resistance changes with generation of heat according [ a 
resistor ] to energization. Therefore, the source of a constant voltage is only used and temperature control of 
enough wafers cannot be performed only by adjusting the electric power supply to a wafer. So, with the 
sterile junction equipment 1 of this example, it has the wafer heating control means. 
[0010] As shown in drawing 4, as for the wafer heating control means 44, it is desirable to have the wafer 
heating control circuit 55 and the amendment wafer temperature calculation section 51, and to have the 
wafer short circuit protection network 65 further, as shown in drawing 4. The wafer heating control circuit 
55 has the Pulse-Density-Modulation signal output part 59 computed based on the output from the 
temperature detection means 7, and controls the source 43 of a constant voltage by the Pulse-Density- 
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Modulation signal. Having the deflection signal output part 57 which outputs the deflection signal of the 
amendment temperature specifically computed by the amendment wafer temperature calculation section 56 
which computes amendment wafer temperature, and the calculation section based on the output of the wafer 
temperature detection means 7, and whenever [ purpose stoving temperature / of a wafer ], the Pulse- 
Density-Modulation signal output part 59 outputs a Pulse-Density-Modulation signal based on a deflection 
signal. As a temperature detection means 7, it is desirable that they are a thermocouple or a resistance bulb. 
More preferably, it is a sheath form thermocouple or a resistance bulb, and a sheath form thermocouple is 
desirable especially. 

[001 1] If the heating control means 44 is more concretely explained using drawing 4, the temperature 
detection signal a from the thermocouple which is the temperature detection means 7 will be inputted into 
the PID amendment machine 56 (proportionality and differential / integral amendment machine 1) of the 
amendment wafer temperature calculation section 51, and the amended amendment temperature signal b 
will be outputted. With this PID amendment machine 56, it is a formula 1, for example. 
b=l-/K-a- (1+K1 and T-da/dt) ... (1) 

It is alike and correction value is computed more. K is the coupling coefficient of a wafer and a 
thermocouple, Kl is a correction factor resulting from the flexible tube cut, and T is the thermal time 
constant of a thermocouple. The purpose which performs such amendment is to perform [ performing 
amendment (K) based on the heat-conduction loss between a wafer and a thermocouple, and ] amendment in 
consideration of the thermal time constant (T) of a thermocouple. And as shown in a formula 1, the 
amendment temperature signals 1/K are highly computed by Kl and T-da/dt, while wafer temperature is 
rising from the surveyed wafer temperature signal a, since b is a constant. The temperature which a 
thermocouple detects is the internal temperature of a thermocouple, and has delay to the skin temperature of 
a wafer. However, since the delay of a thermocouple is approximated to first-order lag, it considers as a time 
constant T and the primary progress operation of a time constant T is conversely performed as a correction 
function by performing the above-mentioned amendment, wafer skin temperature is correctly [ without a 
time lag ] computable. 

[0012] Moreover, exact wafer skin temperature is correctly [ without a time lag ] computable by performing 
amendment as shown in a formula 1 also at the time of wafer temperature descent. And it will become a 
formula 2 if a formula 1 is rewritten in consideration of a sampling time (**t). 
b(H-**t) = l-/K-a (t+**t) and {l+Kl.T/**t-[a (t+) 
**t-a(t)]} ...(2) 

Thus, the amendment temperature signal b computed is compared with the target wafer temperature signal c, 
and the deflection signal d is outputted by the deflection signal output part 57. This deflection signal d is 
inputted into the PID amendment machine 2 designed by the suitable transfer function in order to raise the 
responsibility of a control system, and it is outputted as an amendment deflection signal e. This amendment 
deflection signal e is inputted into the Pulse-Density-Modulation signal output part (PWM signal creation 
circuit) 59. The PWM signal creation circuit 59 synchronizes with the predetermined frequency created by 
the above-mentioned amendment deflection signal e and the above-mentioned subcarrier oscillator circuit 
60, and outputs the signal (pulse train signal which carried out the PWM modulation) f of the pulse width 
proportional to the amendment deflection signal e. This pulse train signal f passes along a gate circuit 61, 
and flows into the drive circuit 62. The drive circuit 62 is constituted by a transistor, a thyristor, etc. which 
are a solid-state-switching component, inputted pulse train signal g acts as switching and a timing signal, 
and only when pulse train signal g is in the condition of H, the source of a constant voltage and a wafer are 
connected. Connection between the drive circuit 62 and a wafer 6 is made with the connection terminal 39. 
The source 43 of a constant voltage and a wafer 6 are intermittently connected based on pulse train signal g, 
and a wafer is controlled by the wafer temperature made into the purpose. 

[0013] And when the outline of the heating circuit in the case of constant-current system comes to be shown 
in drawing 19 and loss of the heating circuit of constant-current system is searched for, loss (Wo') is Wo - 
(Vi-Vo) Io and is Wo- [Vce+ {(Vi-Vce) -Vo}] and Io. It is set to (A). Moreover, the outline of the heating 
circuit in the case of PWM comes to be shown in drawing 20, and loss (Wo) of a drive circuit is, 
It is Wo=Vo/Vi- Vce-Io+W 1 (B), 

Wl is the switching loss of the transistor which constitutes a drive circuit. And generally a comparison of 

Wo and Wo' materializes the following relation in B type. 

Vo/Vi-Vce-Io>Wl 

Next, generally in A type, the following relation is realized. 
Vce«(Vi-Vce)-Vo 
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If this compares the 1st item of A type and B type, and the 2nd item, 

Vo/Vi-Vce-Io<Vce-Io 

WK(Vi-Vce)-Vo},Io 

Therefore, it becomes Wo<Wo' and the PWM of power consumption is smaller compared with constant- 
current system. 

[0014] Next, a wafer short circuit protection network is explained using drawing 4. In a normal state, since 
the signal j from a comparator 67 is not inputted into a latch circuit 68, the latch circuit 68 is always 
outputting the signal of H to a gate circuit 61 (AND circuit). For this reason, a gate circuit outputs Signal g 
to the drive circuit 62 according to ON/OFF (H/L) of the PWM signal f. And as shown in drawing 4, the 
shunt resistance 66 is connected electrically and the electrical potential difference V of the shunt resistance 
66 is compared with the wafer 6 by the comparator 67 with the programmed voltage Vset. In a normal state, 
since it is lower than a programmed voltage Vset, Signal j is not outputted for the electrical potential 
difference V during shunt resistance from a comparator 67. However, if a wafer 6 short-circuits, since the 
current beyond a convention will flow to the shunt resistance 66, if the electrical potential difference V of 
the shunt resistance 66 rises and it becomes large from a programmed voltage Vset, Signal j will be 
outputted to a latch circuit 68 from a comparator 67. The latch circuit 68 has the function to hold the 
condition, once Signal j is inputted. For this reason, once Signal j is inputted, the signal of L will always be 
outputted to a gate circuit 61 (AND circuit). For this reason, the signal g based on the PWM signal f is no 
longer outputted to the drive circuit 62, and a circuit is protected from a gate circuit 61. And if a reset switch 
69 is pushed after exchanging the wafer which caused short circuit accident, a latch circuit 68 will output the 
signal of H to a gate circuit 61 (AND circuit). Once reset-signal k is inputted, a latch circuit 68 will hold the 
condition and will return to a normal state. 

[0015] Next, the device of the sterile whole junction equipment 1 is explained. This sterile junction 
equipment 1 has the 1st clamp 3 and the 2nd clamp 2 which hold at least two flexible tubes in the parallel 
condition, as shown in drawing 1, drawing 2, drawing 5, and drawing 10. By rotation of the gear 30 rotated 
by actuation of a motor, the gear 3 1 rotated by rotation of a gear 30, and a gear 3 1 The arm 1 8 for a drive for 
moving the prevention member 1 1 for preventing shakiness by the home position of the frame 9 to which 
the both ends of the shaft 32 to rotate and a shaft were fixed pivotable, and the 1 st clamp 3, microswitches 
13, 14, and 15, and the 1st clamp 3, and the 1st clamp 3 Shakiness of the cam 17 for making the cam 19, the 
cutting means 5, the cutting means 5, and the 2nd clamp for making it move drive, the press member 33 
which presses the 2nd clamp 2 to the 1 st clamp side, the specification-part material 25 which regulates the 
retreat location of the 1st clamp 3, and the 1st clamp 3 The induction member 26 for guiding the spring 
member 27 for preventing, the wafer exchange lever 22, the wafer cartridge 8, the wafer cartridge exchange 
lever 24, the used wafer housing grasping member 28, and a used wafer to a housing, the used wafer 
housing 29, and a control panel 50 It has. 

[0016] And it is characterized by equipping this sterile junction equipment 1 with the following. The 1st 
clamp migration device to which the 1st clamp 3 is moved so that both edges 48a to which the flexible tubes 
48 and 49 cut by the cutting means 5 are joined, and 49a may face each other The locomotive function for 
making a tubeside move the cutting means 5 (to upper part), and making it move in the direction (caudad) 
again separated from a tube after cutting The 2nd clamp migration device moved in the direction which 
approaches and estranges the 2nd clamp 2 to the 1 st clamp 3 It is what makes it move to a cutting means 
drive up perpendicularly to the shaft of two tubes, and moves the cutting means 5 to it caudad after tube 
cutting. The 1st clamp migration device It is what moves the 1 st clamp 3 in the rectangular direction in the 
level condition to the shaft of two tubes (concrete — back) after tube cutting, the 2nd clamp migration device 
The 2nd clamp 2 is moved in parallel very only in the level condition to the shaft of two tubes so that the 1 st 
clamp side may be approached. 

[0017] Then, the 1st and 2nd clamps 3 and 2 are explained. The 1st and 2nd clamps 3 and 2 are constituted 
as shown in drawing 1, drawing 5, drawing 7, and drawing 10. Specifically, the 1st clamp 3 has base 3b, 
covering 3a attached in this base 3b pivotable, and clamp standing-ways 3c to which base 3b was fixed, as 
shown in drawing 10. And this clamp standing-ways 3c is being fixed to the linear table. The linear table is 
constituted by 3n of rail members prepared in the lower part of 3d of movable carriages fixed to the inferior 
surface of tongue of clamp standing-ways 3c, and 3d of movable carriages. And on this linear table, to the 
shaft of the tubes 48 and 49 to join, there is no distortion and the 1st clamp 3 is moved so that a 
perpendicular direction and both the edges to which in other words the cut flexible tube is joined may face 
each other. Therefore, the 1st clamp migration device is constituted from sterile junction equipment 1 of this 
example by the above-mentioned linear table, a motor, a gear 30, the gear 31, the shaft 32, the arm 18 for a 
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drive, and the cam 19. And with this junction equipment 1, as shown in drawing 1 and drawing 5, the spring 
member 27 which connects the back of 1st clamp standing -ways 3c and the frame of junction equipment 1 is 
formed, the 1st clamp 3 is in the condition of always having been pulled back, and shakiness of the 1st 
clamp 3 (correctly 1st clamp standing-ways 3c) is made into few things. Moreover, as shown in drawing 1 
and drawing 5, the prevention member 1 1 for preventing shakiness of the 1st clamp 3 in the tube stowed 
position (location in the condition that in other words the 1st clamp came out to the foremost) of the 1st 
clamp 3 is being fixed to the side face of a frame 9. Therefore, the 1st clamp 3 is in the condition back 
pulled by the spring member 27, i.e., the condition which does not have shakiness in a back side, and shakes 
and can move [ at a tube stowed position ] no longer ahead from it by the prevention member in the front. 
Therefore, the 1 st clamp 3 consists of tube stowed positions so that there may be no shakiness. Moreover, as 
shown injunction equipment 1 at drawing 1 and drawing 5, the specification-part material 25 which 
regulates the maximum migration location behind the 1st clamp 3 (correctly 1st clamp standing-ways 3c) is 
formed. 

[0018] The 2nd clamp 2 has clamp standing- ways 2c by which covering 2a attached pivotable and base 2b 
were fixed to base 2b and this base 2b, as shown in drawing 5, drawing 7, and drawing 10. And this clamp 
standing-ways 2c is being fixed to the linear table. The linear table is constituted by 2n of rail members 
prepared in the lower part of 2d of movable carriages fixed to the inferior surface of tongue of clamp 
standing-ways 2c, and 2d of movable carriages. And on this linear table, to the shaft of the tubes 48 and 49 
to join, the 2nd clamp 2 does not have distortion only in an parallel direction and the direction which 
approaches and estranges the 2nd clamp 2 to the 1st clamp 3, and, in other words, is moved to it. 
[0019] Moreover, as shown in drawing 5 and drawing 7, the press member 33 is formed between the frame 
of junction equipment 1, and clamp standing-ways 2c, and the 2nd clamp 2 (correctly 2nd clamp standing- 
ways 2c) is always pushed on the 1st clamp side. As a press member, a spring member is used suitably. And 
when the weak thing is used and the thrust of the press member 33 grasps a flexible tube from the repulsive 
force of a flexible tube when grasping as two flexible tubes 48 and 49 were crushed by the 1st and 2nd 
clamps 3 and 2, this press member 33 is constituted so that the 2nd clamp 2 may move in the direction 
estranged a little from the 1st clamp 3. Therefore, the 2nd clamp migration device is constituted from sterile 
junction equipment 1 of this example by the above-mentioned linear table, a motor, a gear 30, the gear 31, 
the shaft 32, the cam 17, and the press member 33. 

[0020] And as shown in drawing 10, the 1st clamp 3 and the 2nd clamp 2 are constituted so that the tube to 
hold may be held in the condition of having crushed aslant. Clamps 3 and 2 have the coverings 3 a and 2a 
attached in base 3b and 2b possible [ revolution ], and in base 3b and 2b, in order to lay two tubes, they have 
two slots 3f and 3e established in parallel, and 2f and 2e. And the serrated knife-like lock out members 3h 
and 2h are formed in the end face of base 3b of the part which Slots 3f and 3e and Slots 2f and 2e face, and 
2b. And the lock out members 3g and 2g of the shape of a serrated knife of the configuration corresponding 
to the lock out members 3h and 2h of the above-mentioned base 3b and 2b are formed in Coverings 3a and 
2a. The internal surface of Coverings 3a and 2a is flat. And to Coverings 3a and 2a, it has the revolution 
cam, respectively, and this revolution cam will engage with the roller of base 3b and 2b, if Coverings 3a and 
2a are closed. And when Coverings 3a and 2a are closed, two tubes are aslant crushed by between 3h of lock 
out members of base 3b, and 3g of lock out members of covering 3a, and between 2h of lock out members 
of base 2b, and 2g of lock out members of covering 2a, and are held in the condition of having blockaded. 
Moreover, since the 1st clamp 3 has lobe 3i which projects in the 2nd clamp direction and it has crevice 2i to 
which the 2nd clamp 2 contains this lobe 3i, the 2nd clamp 2 is constituted so that it cannot blockade, if the 
1st clamp 3 is not blockaded. 

[0021] And two cams 19 and 17 are being fixed and sterile junction equipment 1 rotates cams 19 and 17 
with rotation of a gear 3 1 , as are shown in drawing 1 , and it has the gear 30 rotated by the motor, and the 
gear 3 1 rotated by rotation of this gear 30 and is shown in the shaft 32 of a gear 3 1 at drawing 7. And cam- 
groove 19a for the 1st clamp drive of a configuration as shown in drawing 8 is prepared in the right lateral 
of a cam 19. And the arm 18 for the 1st clamp migration which has follower 18a which slides on the inside 
of cam-groove 19a of a cam 19 in the center section is formed. Moreover, the lower limit of an arm 18 is 
supported by the frame 9 rotatable by supporting -point 1 8b, and the upper limit of an arm 1 8 is supported 
rotatable by supporting-point 18c prepared in clamp standing-ways 3c of the 1st clamp 3. Therefore, along 
with 3n of rail members of a linear table, as shown in drawing 8, the 1st clamp 3 moves to the rectangular 
direction back in the level condition to the shaft of two tubes by rotation of a cam 1 9, as shown in an arrow 
head according to the configuration of cam-groove 19a. 

[0022] The cutting means 5 has wafer attaching part 5a which holds a wafer exchangeable, arm section 5c in 
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which wafer attaching part 5a was prepared caudad, follower 5b prepared in the edge of arm section 5c, and 
5d of hinge regions and attachment section 5e to a frame 9, as shown in drawing 6, And it can circle to a 
frame 9 by 5d of hinge regions. And as shown in drawing 6, the temperature detection means 7 for 
temperature detection of the electrical connection terminal 39 for wafer heating and a wafer is being fixed to 
the right lateral of the cutting means 5. As a temperature detection means 7, it is desirable that they are a 
thermocouple or a resistance bulb. More preferably, it is a sheath form thermocouple or a resistance bulb, 
and a sheath form thermocouple is desirable especially. What has the metal plate bent as a wafer 6 so that it 
might face each other, the insulating layer formed in the inside of this metal plate, the resistor formed so that 
the above-mentioned metal plate might not be contacted in this insulating layer, and the terminal for 
energization prepared in the both ends of this resistor is used suitably. 

[0023] And the cam 17 has cam-groove 17a for a cutting means drive in the left lateral, as shown in drawing 
6 and drawing 9. And follower 5b of the cutting means 5 is located in cam-groove 17a of a cam 17, and 
slides on the inside of cam-groove 17a in accordance with the configuration of a cam groove. Therefore, by 
rotation of a cam 17, as shown in drawing 9, the cutting means 5 will move to a rectangular cross and the 
perpendicular direction upper and lower sides to the shaft of two tubes, if it puts in another way up and 
down according to the configuration of cam-groove 17a. Furthermore, the cam 17 has cam-groove 17c for 
the drive of the 2nd clamp 2 in the center section, as shown in drawing 7. Cam-groove 17c has 17f of left 
laterals, and right lateral 17e, and controls the location of the 2nd clamp by 17f of left laterals, and right 
lateral 17e. In 2nd clamp standing- ways 2c, it has the lobe extended caudad, and the follower 20 is formed at 
the tip. This follower 20 slides on the inside of cam-groove 17c for the drive of the 2nd clamp 2. And 
between the side faces of a follower 20 and cam-groove 17c, as shown in drawing 7, it is formed so that the 
clearance between some may be made. And since 2nd clamp standing-ways 2c is always pushed by the 
spring member 33, in a normal state, a follower 20 comes to contact 17f of left laterals of cam-groove 17c, 
and the clearance between some is made between a follower 20 and right lateral 17e of cam-groove 17c. 
However, as mentioned above, if two tubes are held by the 1st and 2nd clamps 3 and 2, since it blockades 
and two clamps 3 and 2 hold, respectively so that two tubes may be crushed, they will arise [ the repulsive 
force resulting from lock out of a tube ]. And in the condition that clamps 3 and 2 hold a tube, since the 
thing of the force smaller than the repulsive force resulting from lock out of the above-mentioned tube is 
used, as shown in drawing 7, a follower 20 comes to contact right lateral 17e of cam-groove 17c, and the 
clearance between some is made by the spring member 33 between a follower 20 and 17f of left laterals of 
cam-groove 17c. However, since the repulsive force to which a tube originates in cutting **** and lock out 
of a tube with the above-mentioned cutting means 5 disappears, return and a follower 20 come to contact 
1 7f of left laterals of cam-groove 17c, and the clearance between some is made in a normal state between a 
follower 20 and right lateral 17e of cam-groove 17c. Thus, it is constituted so that the sliding surface of the 
cam groove which a follower 20 contacts may change with an operation of the spring member 33 and the 
repulsive force of a tube with time. 

[0024] And as shown in drawing 7, 17d of crevices is formed in 17f of left laterals. Since the stage when a 
follower 20 passes 17d part of this crevice is after cutting of a tube by the cutting means, a follower 20 is in 
the condition which meets and is sliding on 17f of left laterals of cam-groove 17c, and, therefore, a follower 
20 goes into 17d part of crevices. For this reason, the 2nd clamp 2 will move in the 1st clamp 3 direction by 
the depth of 17d of crevices. Thereby, junction of a tube becomes more certain. And 17g of crevices is 
established also in right lateral 17e of cam-groove 17c. 17g of this crevice is a thing for cleaning of the 
inside of clamps 3 and 2. The 2nd clamp 2 can be moved in the direction estranged from the 1st clamp 3, 
and, thereby, a clearance is formed between the 1st clamp 3 and the 2nd clamp until a follower 20 contacts 
1 7g of crevices by pushing the 2nd clamp 2 on the spring member 33 side by preparing 1 7g of this crevice. 
It becomes possible to clean with the cotton swab containing the solvent which can dissolve the formation 
ingredient of tubes cut to some extent, such as a cleaning member, for example, alcohol etc., into the formed 
gap. 17g of this crevice is established in the location which faces mostly 17d (part into which ****** of the 
2nd clamp 2 is performed) of crevices of 17f of left laterals, as shown in drawing 7. When the follower 20 
formed in the lobe to which 2nd clamp standing-ways 2c is extended caudad is contained in 1 7d part of 
crevices, it is in the condition which joined both the tubes made into the purpose after tube cutting, and the 
2nd clamp stops in this condition. Moreover, the 1st clamp is also already stopped and the 1st clamp 3 is in 
the location which shifted from the 2nd clamp. As shown in drawing 1, the 1st clamp 3 is retreating from the 
2nd clamp 2, and, specifically, the 1st clamp 3 has it in the location which shifted from the 2nd clamp. For 
this reason, in this condition, the inside of the point of the 2nd clamp 2 is exposed a little, and has also 
exposed the inside of the back end section of the 1st clamp a little fiirther. Therefore, the cleaning is easy for 
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the inside of the 2nd clamp 2 and the 1st clamp 3 which were exposed. 

[0025] Next, an operation of the sterile junction equipment 1 of this invention is explained using a drawing. 
Drawing 1 1 is a timing chart which shows actuation of a cutting means, the 1st clamp, and the 2nd clamp. 
Drawing 12, drawing 13, and drawing 14 are the flow charts for explaining an operation of sterile junction 
equipment. Drawing 15, drawing 16, drawing 17, and drawing 18 are the explanatory views for explaining 
an operation of sterile junction equipment. With this junction equipment 1, the 1st clamp 3 at the time of 
junction activity termination serves as a location which shifted from the 2nd clamp 2, and is in the halt 
location of the timing chart of drawing 11. The include angle of the axis of abscissa of the timing chart of 
drawing 1 1 makes 0 degree a zero (condition whose location of the 1 st clamp and the 2nd clamp suits), and, 
in other words, are angle of rotation of the shaft 32 of the subsequent gear 3 1 , and a thing which shows the 
movement toward the cutting means at the time of angle of rotation of a cam 17 and a cam 19 (wafer), the 
1st clamp 3, and the 2nd clamp 2. 

[0026] First, as first shown in drawing 12 of a flow chart, the electric power switch prepared in the panel 50 
of drawing 3 is pushed. By CPU which constitutes by this the controller 40 shown in drawing 3, when it 
judges whether it is nonnal (isn't there any omission of an internal connector, or isn't there specifically any 
open circuit of a thermocouple, or isn't there any defect in the source of an internal constant voltage?) and is 
abnormal, a buzzer carries out singing of the junction equipment 1. Then, the clamp reset switch 53 prepared 
in the panel 50 of drawing 3 is pushed. By CPU, it judges whether the 1st and 2nd clamps are open, whether 
there are any 1 st and 2nd clamps in a zero, and whether a wafer exchange lever is in a zero. In addition, 
since the clamp used with the sterile junction equipment 1 of this example has lobe 3i to which the 1st clamp 
3 projects in the 2nd clamp direction as mentioned above and it has crevice 2i to which the 2nd clamp 2 
contains this lobe 3i, the 2nd clamp 2 is constituted so that it cannot blockade, if the 1st clamp 3 is not 
blockaded. For this reason, it is detected by the microswitch 13 with which ON/OFF of the 1st and 2nd 
clamps being open is carried out by the lever 16 which contacts, and this lever 16 when the 2nd clamp is 
blockaded. When the 2nd clamp is in a release condition, OFF has come, when the 2nd clamp 2 is 
blockaded, a lever 16 is contacted, a lever 16 moves, and, specifically, a microswitch 13 makes a 
microswitch 13 ON condition. The ON/OFF signal of this microswitch 13 is inputted into a controller 40. It 
is judged that there are no 1st and 2nd clamps in a zero when a microswitch SW5 (73) and SW6 (74) detect 
the slot prepared on the periphery of each cam. It is detected by the microswitch 14 that the wafer exchange 
lever 22 is in a zero. When a microswitch 14 serves as ON when a lever 22 is in a zero, and there is nothing 
at a zero, OFF comes and the ON/OFF signal of this microswitch 14 is inputted into a controller 40. 
[0027] And as shown in drawing 12, when all four above-mentioned points are YES(s), a motor is operated 
and the 1 st and 2nd clamps are returned to a zero. Moreover, an abnormality lamp puts out the light by in 
No, BUSA's carrying out singing, and an abnormality lamp's lighting up, performing manual discharge, and 
pushing at least one reset switch among four above-mentioned points. After the 1 st and 2nd clamps arrive at 
a zero, the 1 st and 2nd clamps are equipped with two flexible tubes 48 and 49. The 1 st and 2nd clamps 3 and 
2 in this condition are in the condition that 2f faced mutually slot 3e which is in the condition which both 
opened wide, and was prepared for both, and 2e and 3f, as [ show / in drawing 10 ]. And the slots 3f and 2f 
of a near side are equipped with the tube 49 in use, and the slots 3e and 2e by the side of the back are 
equipped with the intact tube 48 connected. And after blockading the 1st and 2nd clamps 3 and 2 as 
mentioned above, the wafer exchange lever 22 is pushed on a clamp side, and wafers are exchanged. By 
lengthening the wafer exchange lever 22 to a clamp side, a wafer newer than the inside of the wafer 
cartridge 8 is taken out, and while push and a standby wafer are equipped with the used wafer with which 
push and a standby wafer were equipped with the standby wafer with which the cutting means 5 is equipped 
with a new wafer by the cutting means 5 in an operating location, a used wafer is contained in the used 
wafer housing 29. By then, CPU which constitutes the controller 40 which will shift to ** of the flow chart 
of drawing 1 3 if the initiation switch of a panel 50 is pushed, and is shown in drawing 3 [ whether the 1 st 
and 2nd clamps have closed, whether a wafer is exchange settled, and ] Whether the 1st and 2nd clamps are 
in a zero, whether a wafer exchange lever is in a zero, and whether the 1st and 2nd clamps have closed 
When the 2nd clamp is blockaded, it is detected by the lever 16 which contacts, and the microswitch 13 in 
which ON/OFF is carried out by this lever 16. When the 2nd clamp is in a release condition, OFF has come, 
when the 2nd clamp 2 is blockaded, a lever 16 is contacted, a lever 16 moves, and, specifically, a 
microswitch 13 makes a microswitch 13 ON condition. The ON/OFF signal of this microswitch 13 is 
inputted into a controller 40. If whether a wafer is exchange settled does push and a wafer exchange activity 
in the clamp direction for the wafer exchange lever 22, since the exchange lever 22 makes a microswitch 15 
turn on once, it will be detected whether it was exchanged by ON signal from a microswitch 15. The 
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ON/OFF signal of a microswitch 15 is inputted into a controller 40. Whether the 1 st and 2nd clamps are in a 
zero detects with a microswitch 13 as mentioned above. 

[0028] And as shown in drawing 13, in No, BUS A carries out singing and returns to ** of drawing 12 at 
least one of the four above-mentioned points. Moreover, when all the four above-mentioned points are YES 
(s), the working lamp 47 lights up and heating of a wafer is started. It is for or or judging [ whose a wafer 
current is beyond the set point ] whether a judgment was made and the wafer has short-circuited this after 
heating initiation of a wafer. And when a wafer current is not beyond the set point (the electrical potential 
difference concerning shunt resistance beyond a predetermined value), after waiting for 0.3 seconds, it 
judges whether a wafer current is set point within the limits. When a wafer is a used thing, since resistance 
falls for the heat history of a resistor, this measures a wafer current, detects whether it is in a setting range 
(inside of tolerance) as compared with the wafer current set up beforehand, and, thereby, judges electrically 
whether a wafer is used. After BUSA carries out singing, suspending heating of a wafer, and the 
abnormality lamp in a wafer lighting up and pushing a reset switch when the above-mentioned wafer current 
is beyond the set point, and when an above-mentioned wafer current is not in a setting range (when the 
wafer has short-circuited) (when a wafer is used), it shifts to flow chart ** of drawing 12. And heating of a 
wafer is continued when it is in a setting range (inside of tolerance) as compared with a wafer current. 
Heating of a wafer 6 is performed controlling the source 43 of a constant voltage by the Pulse-Density- 
Modulation signal computed based on the temperature detection output of the thermocouple 7 which is a 
wafer temperature detection means, and in order to prevent superfluous heating of a wafer, when it judges 
whether the heating time of a wafer is predetermined within a time, and it judges whether a wafer current is 
predetermined value within the limits and beyond the predetermined value, i.e., a wafer, has caused short 
circuit accident, immediately, BUSA carries out singing, suspends heating of a wafer, and shifts to flow 
chart ** of drawing 12. And if the temperature of a wafer reaches laying temperature, it shifts to flow chart 
** of drawing 14, and a motor operates, thereby, a gear 30, a gear 31, and cams 19 and 17 will rotate, a 
cutting means (wafer) will go up, and ****** by the side of cutting of a tube, retreat of the 1st clamp, 
descent of a cutting means (wafer), and the 1st clamp of the 2nd clamp will be performed. 
[0029] If it explains concretely, follower 5b of the cutting means 5 will slide on the inside of cam-groove 
17a first by rotating in the direction of an arrow head which a cam 17 shows to drawing 9. From the 
condition that the zero O of a cam groove shown in drawing 9 and drawing 1 1 at the beginning touched 
follower 5b, the point A of cam-groove 17a shown in drawing 9 and drawing 1 1 comes to contact follower 
5b. And as shown in drawing 1 1 , gently-sloping, the cutting means 5 goes up and two flexible tubes are cut 
from the condition that the point A of cam-groove 17a shown in drawing 9 and drawing 1 1 contacts follower 
5b in the meantime, until the point B of cam-groove 1 7a results in the condition of contacting follower 5b. If 
it explains using drawing 15 and drawing 16, two tubes 48 and 49 are held by the 1st clamp 3 and the 2nd 
clamp 2, the tube parts 48a and 49a located between the 1st clamp 3 and the 2nd clamp 2 are formed, and 
the wafer 6 of a cutting means is located in the lower part. And as mentioned above, by rotation of a cam 17, 
when the cutting means 5 (wafer 6) goes up, as shown in drawing 16, melting cutting of both is carried out 
in the tube parts 48a and 49a located between the 1st clamp 3 of two tubes, and the 2nd clamp 2. 
[0030] And as shown in drawing 9 and drawing 1 1, the condition that the cutting means 5 went up is 
maintained, and the edge from which Tubes 48a and 49a were cut is fully dissolved, until it results in the 
condition that the point C of cam-groove 17a contacts follower 5b from the condition that the point B of 
cam-groove 17a shown in drawing 9 contacts follower 5b. And as shown in drawing 9 and drawing 1 1 , the 
cutting means 5 descends gently-sloping, until the point E of cam-groove 1 7a results [ from the condition 
that the point C of cam-groove 17a shown in drawing 9 and drawing 1 1 contacts follower 5b ] in the 
condition of contacting follower 5b. Moreover, as shown in drawing 8, when a cam 19 rotates in the 
direction of an arrow head, follower 1 8a prepared in the arm 18 for moving the 1st clamp slides on the 
inside of cam-groove 19a. From the condition that the zero O of a cam groove shown in drawing 8 and 
drawing 1 1 at the beginning touched follower 18a, the point F of cam-groove 19a shown in drawing 8 and 
drawing 1 1 comes to contact follower 18a. As shown in the timing chart of drawing 1 1, follower 18a results 
in cam-groove 1 9 a point F early a little rather than follower 5b of the cutting means 5 results in the point B 
of cam-groove 17a. And as shown in drawing 11, gradually, the 1st clamp 3 retreats, will be in the condition 
which shows in drawing 17, and will be in the condition that the tube parts 49a and 48a joined faced each 
other through the wafer 6, until the point G of cam-groove 19a results [ from the condition that the point F 
of cam -groove 19a contacts follower 18a ] in the condition of contacting follower 18a, as shown in drawing 
8 and drawing 1 1. As shown in the timing chart of drawing 1 1, this condition is maintained from the 
condition that the point G of cam-groove 19a contacts follower 18a until the point C of cam-groove 17a 
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results in the condition of contacting follower 5b. And the condition of drawing 17 is maintained until the 
location of the 1st clamp results [ from the condition that Point G contacts follower 18a ] in the condition 
that the point H of cam-groove 19a contacts follower 18a. In addition, as the cutting means 5 is shown in 
drawing 9 and drawing 1 1 until the point E of cam-groove 17a results [ from the condition that the point C 
of cam-groove 17a shown in drawing 9 and drawing 1 1 contacts follower 5b as mentioned above ] in the 
condition of contacting follower 5b, it descends gently-sloping and the tube parts 48a and 49a joined 
contact. 

[003 1] And with the time of resulting in the condition which descent of the cutting means 5 ended, and the 
condition that the point E of cam-groove 17a contacts follower 5b, mostly, as shown in drawing 7 and 
drawing 1 1, in other words, the 2nd clamp 2 performs ****** to coincidence at the 1st clamp side. As 
shown in drawing 7 and drawing 1 1 , specifically the point M of 17d of crevices of 17f of left laterals of 
cam-groove 17c Gradually until the point L of a left lateral results [ from the condition of contacting the 
follower 20 for making the 2nd clamp 2 driving ] in the condition of contacting a follower 20 the 2nd clamp 
2 It moves to the 1st clamp 3 side, and the condition of having ******( e d) is maintained until the point K of 
17d of crevices results [ from the condition that the point L of 17d of crevices of cam-groove 17c contacts a 
follower 20 ] in the condition of contacting a follower 20. By this ******, since both of the tube parts 48a 
and 49a stick certainly, they can make both junction a more positive thing. And gradually, the 2nd clamp 2 
moves in the direction separated from the 1st clamp 3 side, and actuation of a motor stops it in this condition 
until the point J of 17f of left laterals results [ from the condition that the point K of 17d of crevices of cam- 
groove 17c contacts a follower 20 ] in the condition of contacting a follower 20. 

[0032] Therefore, the location of the 1st clamp 3 and the 2nd clamp 2 in the stopped location is the location 
shifted like drawing 17, as shown in drawing 18. And if wafer temperature is detected by the thermocouple 
and wafer temperature becomes below the set point as shown in the flow chart of drawing 14, a run light 
will put out the light and BUSA will carry out singing. And as shown in drawing 1 8, the junction activity of 
a rube is completed by opening the 1st clamp 3 and the 2nd clamp 2, and taking out a tube. Moreover, if it 
puts in another way until the point C of cam-groove 17a results in the condition of contacting follower 5b, 
from the condition that the point A of cam-groove 17a shown in drawing 7 and drawing 1 1 contacts follower 
5b, although not indicated to the flow chart of drawing 14 It judges whether as shown in the flow chart of 
drawing 13, a wafer is laying temperature after the cutting means 5 starts a rise also until it starts descent. It 
is desirable to control the source 43 of a constant voltage by the Pulse-Density-Modulation signal computed 
based on the temperature detection output of the thermocouple 7 which is a wafer temperature detection 
means, and to perform temperature control of a wafer. Since the heat of a wafer is absorbed with a tube and 
this falls when a wafer contacts the tubes 48 and 49 to cut even if a wafer reaches laying temperature once, it 
is for performing the amendment. The heating control circuit 55 in drawing 4 especially the temperature 
detection signal a from the thermocouple which is the temperature detection means 7 as mentioned above 
The PID amendment machine 56 (proportionality and differential / integral amendment machine 1 ) of the 
amendment wafer temperature calculation section 51 amends. The amended amendment temperature signal 
b shall be outputted and it is the amendment Formula lb=l-/K-a- (1+K1 and T-da/dt) ... By (1), if correction 
value shall be computed Since the amendment temperature signal b has amended the time lag until the 
actual temperature of the thermocouple which is a temperature detection signal falls by the fall of the 
temperature of a wafer in Kl and T-da/dt Since the fall temperature of an actual wafer is detected correctly, 
temperature control of a wafer can be performed early [ correspondence ]. 
[0033] 

[Effect of the Invention] The flexible tube sterile junction equipment of this invention is equipment for 
joining a flexible tube in sterile. This equipment It has a cutting means for cutting said flexible tube between 
the 1st clamp and the 2nd clamp holding a tube, and this 1st clamp and the 2nd clamp. Said cutting means 
The source of a constant voltage for heating the wafer and this wafer for carrying out melting cutting of the 
flexible tube, Having a wafer temperature detection means and a wafer heating control means, said wafer 
heating control means has the Pulse-Density-Modulation signal output part computed based on the output of 
said wafer temperature detection means, and controls said source of a constant voltage by this Pulse- 
Density-Modulation signal. By using the source of a constant voltage, and a Pulse-Density-Modulation 
signal circuit especially, power consumption can be made small, further, by controlling the source of a 
constant voltage by the Pulse-Density-Modulation signal, temperature control of a wafer for heating melting 
to cut a flexible tube can be performed certainly, and a positive tube can be joined. 
[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the perspective view of one example of the flexible tube sterile junction 
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equipment of this invention. 

[Drawing 2] Drawing 2 is the perspective view showing the condition of having contained in the case the 
sterile junction equipment shown in drawing 1. 

[Drawing 3] Drawing 3 is the block diagram showing an example of the electrical circuit used for the sterile 
junction equipment of this invention, and is **. 

[Drawing 4] Drawing 4 is the electrical circuit block diagram showing an example of the wafer heating 

control means of the electrical circuit of the sterile junction equipment of this invention. 

[Drawing 5] Drawing 5 is the plan of one example of the flexible tube sterile junction equipment of this 

invention. 

[Drawing 6] Drawing 6 is the explanatory view of the cutting means used for the flexible tube sterile 
junction equipment of this invention. 

[Drawing 7] Drawing 7 is an explanatory view in order to explain actuation of the 1st clamp, the 2nd clamp, 
and a cutting means. 

[Drawing 8] Drawing 8 is an explanatory view for explaining actuation of the 1st clamp. 

[Drawing 9] Drawing 9 is an explanatory view for explaining actuation of a cutting means. 

[Drawing 10] Drawing 10 is the perspective view showing an example of the 1st and 2nd clamps used for 

the sterile junction equipment of this invention. 

[Drawing 1 1] Drawing 1 1 is a timing chart which shows the timing of the 1st clamp, the 2nd clamp, and a 
cutting means of operation. 

[Drawing 12] Drawing 12 is a flow chart for explaining an operation of the sterile junction equipment of this 
invention. 

[Drawing 13] Drawing 13 is a flow chart for explaining an operation of the sterile junction equipment of this 
invention. 

[Drawing 14] Drawing 14 is a flow chart for explaining an operation of the sterile junction equipment of this 
invention. 

[Drawing 15] Drawing 15 is an explanatory view for explaining an operation of the sterile junction 
equipment of this invention. 

[Drawing 16] Drawing 16 is an explanatory view for explaining an operation of the sterile junction 
equipment of this invention. 

[Drawing 17] Drawing 17 is an explanatory view for explaining an operation of the sterile junction 
equipment of this invention. 

[Drawing 1 8] Drawing 1 8 is an explanatory view for explaining an operation of the sterile junction 
equipment of this invention. 

[Drawing 19] Drawing 19 is the schematic diagram of the circuit of the heating means which used the 
constant current source. 

[Drawing 20] Drawing 20 is the schematic diagram of the circuit of the heating means which used the 
source of a constant voltage. 
[Description of Notations] 

1 Sterile Junction Equipment 

2 2nd Clamp 

3 1st Clamp 

5 Cutting Means 

6 Wafer 

7 Wafer Temperature Detection Means 

1 3 Microswitch 1 

14 Microswitch 2 

15 Microswitch 3 

40 Controller 

41 Rectification Power Circuit 

42 Motor 

43 Source of Constant Voltage 

44 Wafer Heating Control Means 
50 Input Panel 

59 Pulse-Density-Modulation Signal Output Part 
65 Wafer Short Circuit Protection Network 
[Procedure amendment 2] 
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[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawing 3 
[Method of Amendment] Modification 
[Proposed Amendment] 
[Drawing 3] 
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[Procedure amendment 3] 

[Document to be Amended] DRAWINGS 

[Item(s) to be Amended] drawing 4 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Drawing 4] 
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[Procedure amendment 4] 
[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawing 5 
[Method of Amendment] Modification 
[Proposed Amendment] 
[Drawing 5] 
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[Procedure amendment 5] 

[Document to be Amended] DRAWINGS 

[Item(s) to be Amended] drawing 6 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Drawing 6] 
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[Translation done.] 
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-74 8, 4 9®g|^$ii5SggPfflS4 8 a, 4 9 a# 
**r S i 3 1 * 5 > 7-3 *fctt£ 2 7 5 >7*2 © 

©514, Rj«tt^a-74 8, 4 9£Si!!tajlSi-f Sfei* 
©7xy>>-6kv £xm— 6 ^SDS^f" 5fe toO^SEE® 

*S44fcfc*U *x^-inJIMM»#J94 4 fits 7x 

^M«I*aA»5 9 4*U '<;U7*igH{i-ff Ci 

t)€«£E«4 3 ti»t5*ffl-C*5. 

[0 0 0 8] Bltt, *«WfflRllJH!E?-a-7'jBI«fl«ja 

esioss©— m*7fit7o v?mx-$>Q, nuii, 

®-C»J4^tig@ffi7D 1215 

w©^r»ttf L J.-rjR*e«js.^»EBcD-*Mi«o±ffiia 

[0 0 0 9] »C, H4Cre«r*S:cM— tottlBHBI* 
gilco^Tl&BH-f ?><> 6 k UTI4, 

«fc-5C#T Offllf €>*l£:£Jg1Kk, C©£B&©F*]S(cff$ 
Egsnfc^Sks c:©*£^«p , 3(c±fe©^llffii:^M 

b = 1/K • a • ( 1 +K 1 • T • 
ICiO, *fIEffi£giii-f So KI4, 7x;\-klft®*fk 

fc©MT©JI&e#«*K:£-3<»jE (K) ZifoZt, 
^m*t©fftl$5ggfc (T) &**Ufc*liE*fT^ Cfct* 
IT, a£l IC^fi-SK, MiEffl««9btt, 1 
/KttJtft-caaOT, j8ffl*tifc>53i^-aSfl^a 
it), f i^-Mi«±IH/tn41tt. K 1 • T • d 
a/d t#£W\ *<*ttS*h*. it«A ! iJ0t5ig 
Kit, &ffitt©rtSSiBK-C : &!), >>xm— ©gffiiiaKJc 
b ( t +A t ) = 1/K • a ( t +. 
At) -a (t )]}•••( 2 ) 

c©i-?cLT, ^m^n-5MiE;agfi^b(j, smt 

7 i 0 103 (a » J d ft« f 1 1 } j $ tl & o ZCD II |g |/5 3- d (i , 

ffli£©io i- «» & it » (- ja jv. & ebi&isc «? n 



3 ) 4f§§¥6- 7 8 9 7 1 

u i>3i/\— ^©s*K«&*sis-r5C(fr-(i> 

r>:n;\ — ©?ag$iJffll*ST-#^^o ^CIT-, Cl©SliS^J© 
1 Tli, -i7X/N-*0^$iJSP^e$:*UT 

[0 0 10] -l7X/N-iDl^SiJffll^S4 4(i, H4Cwt 

io ioc, v^-tmmwm&b 5&j:vttiE*xsv- 

SK^tmi5]SS5 1 $r*UT*3t), £<3tZ, H4C5j*-f«fc 
U 0 >>:i:^Hta*WW»Eltt5 5«\ »flEtft»*8 7 *» 6 

©©ai7jicftt5i%T, »m$ii5/<^^(is«fli-9a* 

»5 9**U 'W*«MESI«*C:.fc»>je«ff»4 3 4 

jE-i;^/N-Sft^ti3a5 5 6 k, RtHSBti t)»&$tltz 
20 f 5<B^«^tiS*gP5 7 kSr^Ls /^U^^^Hfi-^tB. 

£35 5 9ii, ffl*«*c»"3i^r/<;i'^«ge««-tftai 

TJ-f 5 4>©T-&£>o jgS^^S7kb-Cii, ^m«t 
[0 0 1 1 ] H4 4fflnt, SD^$iJJSI^e4 4£i9S 

^(cuiBj-rsk, igs^«j^S7-c-$>2.^m^*»e© 

jSS^ftJfi-^a*, »IE^xM-SSffmgI5 5 6T*fc3 
P I D«iEil 1 (ttm • • S^*ijES 1 ) tcA*/£ 

30 n, ffimztitzmm&mm^btsiiitiisfLZo c©p i 

D»IE^5 6T-I4, ffilitf, 5U 
ia/dt) •••(!) 

k(ci»), »«*r«Datn*-jfcant:a«6iL"cW3ettT 
kL, ffiiEiBisk LTii, mizmfe&LT(D-&mfrmn 

tB-rs-k^-c^So 

[0 0 12] ifc, SClC^fJ:^«:*iESff-5C4:C 

T, *>7-'J >^*-T A (At) *«Lt, Stl^S 
tdlTk, ^2k*S. 

it ) • { 1 +K 1 • T/At • [a (t + 

CP I DMiE^dA-^ft, Jf EfSISff^ekL-C, 
Mi^j^nSc C©Sfiit(isS(§^e(i, PWM 

'tarn) m^ivrmwtes 9(zh))gi\& c pviMm^nm 

50 IMS 5 9(i. J:Si:©ftB il : .ft?/t>(?}^ e k«5^ittifgftilIilW 6 
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^ e lz Jt 03 Lfc;W* i^if (PWM^IHLfc-'Vl/* 

!3S§6 1£iH>, K5-f7@B6 2C«Xt4. K5-f 
7M.6 2 li, -f s> 5=- > yjH^-e* S h7>-/ 

-IM 'J X *Mt£ix-C:J3tK 

[0013] € UT, £«tt^r3«®«i^OttIiftDBCD« 
■Sli, H19i:«rJ:aCftD, £tt%#£©;tiniftI]R 
©«££##>**:, SI& (Wo) He, 
Wo' = (Vi-Vo) IoT-feD, 
Wo' = [Vce + { (Vi-Vce) -Vo}] • I 
o (A) fcfc*. £fc, PWM*SC©»^©ftl«HHll» 
©<gtB&f±, El 2 OCwTAiCftD, &I&11B&©** 

(Wo) tt, 

Wo=Vo/Vi • Vc e ■ I o+Wl T-fet), (B) 
Witt, H7-f ^[HlB4»sK-rs h7>^*©X-f * 
f->^»*tf*4. *LT, WotWo' £J±&-f5 
fc, bscc*s^t, HftttC*©Hfll**dt>>&o.' 
Vo/Vi • Vce • I o>Wl 



8 0:, -Kft*j#A*£n«fc*®ttSfcfiM*rsil 
ISWLtV^S. ZOtz&b, -KM-t j #A;t;;*^^^> 
i:, y— MUB6 1 (T>h'DSS) C«Lt, tCLCD 
fi^£Ui*-f2>o £©£©, y-hHB6 1i»6tt, P 
WMfi^f C*r3<«*g#, P?-f 7DB6 

Sffffc. 7^fl9llS6 8lt y-hH186 1 (7>K 
10 OB) CMLT, H©<I^£tB;ftT£> 0 7»fBR6 8 

[ooi5] mmftm-&&& i ©±<*©«*£o 
2^7>r2stLti>5. oniiE-r 

5*73 0, *7 3 OOHifEtCj: t)ilnt5*73 1, 

¥73 KDmmz&*)m$z?z>i' j ?-7 h 3 2, ->+7h 

20 ©»«*s|UteRl^CHJt$nfc7b — A 9, ^1^7> 
7*3©JS^(SaT-©^fi:0#?£l!5±-r5fc»©B5±S5« 
I 1, V-f^nx-fsif 13, 14, 15, |H5> 
7'3S^16^-ti-SfeK)CD^l«jffl7'-A 18, $ 1 
/S^i^tl.feftCtA 1 9, «HJr#«5, «Jgf# 
«5*5J:VJ|S2f 9>7"*e»*-&Sfc«>©*A 1 7, 
I2^7>72SS 1 ^5>r«C»ffi-r4WE«»3 

3, jBi^5>7 , 3©«attt«s«iiMr*awj»»2 



V o/V i-Vce-Io<Vce-Io 
Wl< (Vi-Vce) -Vo} • Io 
«to-C, Wo<Wo' t&O, PWMSSO*^ £S 
at^sKCit^t, ?SgS** s 'h*^4)©-C-feSo 
[0 0 14] ifctc, >>xy\— Jg»««lieK:oi»T, B 

* 6 7 *><b©{i^ j 5 6 8HA7J£ftT^ 

fcl^fc®. 5 ? *-|§ltt 6 8<£, y-hls]SS6 1 (7>K 
0SS) (C#LT, *CHOBf*tlJ*LTi^. •!©£ 
©, y-hBSSli, PWMif f ©ON/OFF (H/ 

•?■ LT, I2 4(c^-r«fc9fc, Sx/n— 6<ctt, v+ > h 

mm 6 6 *\ «ft*jcistas nt *$ 0 , x> > h jam 6 

6 0tffVtt, 6 7 tr<fc 0, IS^mEVs 

e t i:tbK$nTi»S. 5iB^^!gT-(i, * > ht&tHPS 
©«EVtt, KStEVsetiOffiuttt, 3>^U 
— * 6 7ft'6ffl-^ j (4ttS*eft&l»o LA'L. <J>x/*- 
6 A'*3*&f Si:, •> -v > h ffitft 6 6C JSJEWJ:©^* 1 
Snstto. > r > h Mia 6 6 <DW£ V *'± H L , 
Jttr-i- Vset«fci3*§<fc&£. 3>/>l,-H7frii 



$*2 7, <i>x;\— £&W<— 2 2 , ^x;\-*-hiJ-> 
30 f^8, ^iA-*-hy.^^UM-2 4, fl!I^ 
x/\-lOUfl«JE»»« 2 8, ffi«»»>xM-*lR|ft«C 
R*TSfcto©R«*SM*2 6, filffl^^x/N-lR|fl||2 
9, ft^Ufl/5 0S*l/tl»5. 
[0016] IT, ^©ft(a^SE#KS 1 14, «Bf* 
IS5iC«t »3«D®f^nfenJ^t4^J.-^4 8, 4 9©g^ 
$nSigSP*BS4 8 a, 4 9 J; -5 lz% 1 

fS5t?a-7»C (±£C) «HBr»HV 
^a-^iD^tt-S^lRl (T^IC) C»»$#Sfc»© 
40 ^tt«t£2:. i2i>7>72^H'7>73i:«L 

*S5 & 2*©f-a-r©WC«LTSlH:±3!iK:»Hi 
r 3- -7Wm'&T 15 iZWSbZ it hbWC&t), m 

3 4 2*©7 t a-r©«lC«Lr7k¥«J»ll-CBI2»|i3 

2 ? ^ > riMbntiia. ai 2 ^ 5 > r 2 1 ^ 7 > 
7fflcj5^< 2 4i©f-i-7'©wic4i Ltt,'f- 

50 vmr.xz: < ^-r*"Pff(:fjH»!)$-tti^©T-»?.« 
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[0 0 1 7 J {£T', «l*«tUt«2^7>73, 2C 
o^TKfl&f*. »l:feJ:tf»2 4>5>7 , 3, 2t4, H 

1 , 15, 07£4t/0 1 OC^f <t?t:M^nt^ 
MfrWi'li. H 1 *7>7-3<4, HI 0tc^-f4-5 
(I, 7 3 b t, C©^.-7 3 b(ZH$£"nltg(zlSt?)fTf 
lte>ti7ti*^-3 ai:> ^-7 3 b#@;£&;h.fc^ > 

£3 ci4, U ^7f-7jU:I^cftlTl^o U Z7r 
-7MH4, ^7>ri^3c©TICiS?n)!:M 

S3ct ^ift^3 c©Ta5c^wt,nfcb-;wa5»3 

fg 1 77>7"3I4, 8^t5fa-74 8, 4 
9©HC*f LTSttJEfiau Sl>&;L*ll4, ^®r£ft*:°J 

mfrifiUK&WJt 5. i^T, il©l8tti0!l©$l@fi<jg£- 
Slim JS1^9>71M6«MW4, ±13© 'J -75" 
— 7Vk ^E — ^73 0. ¥73 1, ->*7 h 3 2, 
IEI!jffl7-A 18, AM 9{Cj;»3«fi£^tlT^So ■€• 
LT, COjMHMlttt, 01*>4r/05 J.:7f,-t4? 
tC, S1^7>rS^3cOt5t SteSSBl©? 
U-AtSrSESfc-fS^fiMs^ 7#fflrtff>iXT:fcD, jg 
l77>7-3(4, WWra^KSI-aSfeftfettBtStoT 
33 0, fl^7>73 (JEttCtt, S1^7>7i^ 
3 c) ffli'feolS^HiOtLT^S. Sfe, 0 
1, i5!CftJ:5l:, ffi 1 ^7>7'3©7 c i-^» 

&s (s^^x.fLis, ai i * 5 me iBfcttffi 

©ffiH) tCT, SB 1 77>7-2©#feo#£BS±-f£>;fc 
©©ftr-ltSM* 1 1 7U — A9©ffl!lfflfc:ll3££ixTH 
So 4oT, IB 1 7"7>7"3(4, fa-r^fffiif 
14, ;<*3M*2 7(Cj;t)^^tC§|o?ie,nfett^, o£ 

^WcT^S, 4oT, §Bl77>7*3(4, 7^-7 
SSffigT-J4, tffcoStffcl*,fc -5 ftT US. 

ii^7>73 (lEMrtctt, mi^7>ym^3 c) 

[00 18]fB27-7>7*2l4, 05, 0 7*>4,l>'0 1 
0 (c, 7 2bt, c©^<— 7 2 bir|5]$E 

qT*gK:Bl9ttJ7*>:Hfc*M-2 at, -<-7 2 b#@Jt 
£ft£77>7'ia;gi§i2 c^SLTHi.. *LT, C© 
7 7 >7mi£iz 2 c (4, ij-Tt 1 — 7;HCH^^tlT^ 
§ 0 U r7r-7JUi, ^^>7@^^2 c©Tilt-S 
J££ftfcf£l/.M§5 2 c t, {$9b&2 cOTffiCUt(*€>:rifc 
ls-)imt2 ntz4 0ISI/;St?ttTl>.5o {It, C©'J 
-Tt— 0. §12 77 >72I4, S&t5?-a 

-74 8, .4 9©Ml(Z*f LT¥fTfc#|fi], H'fiS^n 
(4". 9S 2 7 5 > 7 2 £35 1 ?7>73C«Lt, jfijgjj 
4c; : ».li"J-rS7'j|nj (!©<?*, ~$.HD>U < \'t,§)>TZ>* 
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[0019] 05*34150 7 {C7^1-«t^(c x 

SM1©7W-At75>7'@^#2 c t©FJt:{4, W 
ESM*3 3*s|S»te.tlt*5v, SRS2^7>72 (IE 

stic(4, g2^7>7i^2c) ^mi^7>ymiz 
jf Ltus. wpffgcMt LTii, -'t*ffl*r* j »aK:(effl 

?tl5. { Lt, COjfffgB^S 314, *145±VJB2 
77>7*3, 2(c4 0S2*©nJJ^i47 t i-74 8 1 4 
9£}fL«f 4-5tCLTffl8L>tI$©, WSItf ^a.-T' 
©£&7j4 t) j^EESP«3 3©i¥E7i(4i§< l->fc©#<£ff! 
10 £ftT:fc!3, W8lt£7 t 3.-7£}ef#U£ti*, 12^7 
>72*sS 1 75>7-3 4DST(4ffllF^-r2>^lRl{Cib< 

«fc-5t:*jBE$n"ruSo 4ot, c©^iS0ij©^Be5g 

£§SB1TM4, *2*5>7*#IMIillHd\ ±13© 'J —7 
•7=— 7;K ¥730, ¥73 1, yt7h3 

2, AA17, J¥ffiffl*f3 3fcJ:&«7«SftTl*4. 
[ 0 0 2 0 ] ^l^^>7*3*3 4lf^2 77> 

7*2J4, 0 1 OKtT, fidC, Rflt5fa-7^fi) 

7>7*3, 2J4, ^— 73b, 2 b tc fig 00116 £3fc {) ft" 
20 ltf.nt*^-3a, 2aStLt*JD, ^-73b, 
2bt(4, 2o©5 L i-7"$:mB-r-5)fe«>(c¥fTtC|SI7 
t.nt2^©^o>vh3f, 3e434tF2f, 2elt 
ItUSo {Lt, 7D^h3f, 3et7D*h2 
f, 2 etflRlAH^agBT}©'*— 7 3 b, 2b©$g®tC 
(4, £ZM*©HHBStt3h, 2htfS(tf.ntU5 0 { 
UT, j3J\— 3 a , 2aCI4, ±13©^— 7 3 b, 2 b 
©HJ*attf3h, 2hC»J»r*JB«©a3SJtt©eBS» 
**3g, 2 gA s l5{7e>nx^i)o 7J/N-— 3 a, 2a©F*l 
^®(4¥£i;&oTU&. { LT, AA-3a, 2 ate 
30 (4, *ft*ftfi5@#A£:prUTi5t), Z ©fi$Il]7j AI4, 
7J>»^— 3a, 2a*SD5i:, ^— 73b, 2 b©D — 
7i:^f5. -5-bT, 2*©7 c i-7'l4, 3 
a, 2 a4*^te»ixfet ^—7 3 b ©MSgB» 3 h 
t*;<— 3 a©B3S&5#3 gt©B, *4l5-^-7 2b 
©EBSgPW2 ht*/t-2 a©MSS5#2 gt©HtC«fc 

mi77>7-3(4, ^2 77>r^iRi{c^ai-ri.?§ 

aigB3iS^L, ^277>7-2*s, C©§^iBa53i<& 
JRJfl-r5IHlgB2 i Sr^bT^?)©T, i2^?7>72 
40 14, il77>71$fflIL%l^, RflStSfc^J:? 

[0 0 2 1 ] { LT, »B^^g 1 14, 01 (C^-T 
4-5I-, ^-^(14 t)0lErS¥73 0 t, C©¥73 
0©I3$£IC4 t»[sl$i:-rS¥7 3 1 $:^UT*i3, ¥7 3 
1 + 7 h 3 2 (CI4, 07 (Z^,-T4 o (C, 2?©Ai 
19,1 7ASH^:^iaT*3';, 7JA 1 9 , 1 7(4, ¥7 
3 1 <D®1&£P;lzmzT2>o { It, 73 A 1 9©fe(niJifji 
(C(4, 18i:>pfct-5^Mrofi 1 7 7 >7'li©jffl©77 
Aitfl 9 a* s 8S(t6nt:i {Lt, 7)A19©*A 
50 1 9 a I'-J Zlftm-tZ 7 * d 7 1 8 a € ■ I'jfcSUC (ft?, 



m 1 ^5>7^tffl7-A 1 8#t8;W-£>ftTl^5o * 
fe. T-A 1 8©Tffil±, Sjftl 8 biCi 07 U-A 9 
CEJf&Pligt3^$iXT*5!3, 7'-A18©±«(i> §§ 
1 ? 5 >7 3<D? ^ >7mfe£ 3 c{zmtt£>tltz5.&l 
8 ctc,J;0£[ai!jWt6t;:3£*#£ftTus o ct^T. Ml 
?3>73tt, V -TT—yjMDV—il&tt 3 nt3?&-o 
T> H8{C^-rj:^C N AA1 90@gt:i^ iiAS 
1 9 aWJfcWcftU&BUc^-f <fc? C, 2*©^ — r 

©w c n l -c 7j<¥«si c x mux to&is izwr s . 

[0 0 2 2 J «JK*B5tt, H 6 tZ^T <fc 5 t, 

Afl!5 c©S»g|Jlc:8&»6tife7*D7 5 bt> t>^S5 
5d£, 7 U— A 9^©3tttg|J5 e4tLti,^o L 
T, t>s;»5dC«t5 7l/-A9t»UTl6Ii^It6i: 

stores, aec^fj;^^ MfS5® 
=&«ffifctts >i73i^-in»ffl©«fi^JS^9, -i/oi/x 
— <D^m.^.m<Dtz sbo&m&tii^m i &m&.$ tix i> 
So 7 1 itij, JMrasfcaaiattifti* 

c»j*3iifc»in;f*4:, c<D»Jft(*:©Wi(lfflK:ttW-e>ix 
[0 0 2 3 ] *Lt ( *A1 7(t H6:fc £ fctf[2]9t;:^ 

LTUS. ZLX, Wm^&S<D7*n7 5bl&, *A 
17©AAS17af^l:ffiIlTi5!3, AAS17art 

li, EJ9(z^-r«t-5t-s *A 1 7 ©0 feci t>, 2>A?t 

1 7 a<DMCKv^±TC, St^itftH, 2*©t^ 

*A17I±, i7l:*t,t9C, ^ffegCICMI 2 
^7>72©IilfflfflAAil 7clSLTl\|i„ *A 
117 cli, £«fil 7fjJitf6«il 7eS*lt 
ii!K £IHE1 7 f UiVSfflffil 7eCi!), £5 2 * 

9>r<DiSLUt:»m-fio s 2 * ? > ross 2 ctrti 

T£(I©lfS5£tiigaft : £UT*;'K ^©Jt^lCli^ * P 
72 0 AJglteaT^-So C©7*D720I;*, 129 
7>72©IlfflO* Aj/t 1 7 crtS»it5. * L 
T, 17 (Z^-fJ: 7*P72 0i:*AS17cffl 

So ^LT, SI 2 9-7>7"IS^^2 cli, M*ffifcf3 3 

2 OUt, *A;S?1 7 c©£fl*lil 1 7 f (_SJgr4J:-5(: 
% 9, 7tD72 0 ttili-M 1 7 c<Dfefl«lffn 1 7 e i:© 

imz-gT-omw-xg z>* si i *>j;u--ri2 

>73, 2 I" cfc 0 2 *©-7- a. - 7 S fttf I" S . .Li*© 
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i^l:, 2o©^7>73, 2l£-£ft-?'tv 2*©^a. 

HWCfiH-f Sfifcfci^r So *UT, ;^*»3 3 
liv ±§35 L i-7'©MS(c®B-r-5S^73«t D'h^^Sb 
©fcCtfffllMbflT^Sfcft, £5>r3, 2#3 L i- 
7**«»-r*ttJB-Ctt, E7 (C^-ri^tC, 7*072 
0f±, * At 1 7 cfflfeffll 1 7 eCattSioCS: 
tK 7*D72 0 t*Ai 1 7 c©£ll'JtB 1 7 f tCDTS 
{C^TWlSS^^T-^So LfrU ±jZE©«)»f*@5(Cj; 

g.tiwm'ktzfzisb. mmvimizmQ. y*uTzo 

tt, AAjgl 7 c<Z)£flMB 1 7 f {C^Jg-fSJ^tfc 

7*O72 0i:AAll7c©6«17ei:©FI 
teTOWIHWCSS. Z(D£olZ, M*gM}3 3©^ 

r s * A»©si&ffl*i^fl«jc^fb-r * j: -5 n 

t^So 

[0 0 2 4] ?LT, 0 7 tc^-f &WW 1 7 f 

CDDSIJ1 7d#J&fi££ft-Cl>So C©GDgi51 7 dgB^& 

7©tJ]gf^T-fe5fci*s 7tD720li, *A«17© 
SffllJ® 1 7 f *«&-3-CfflflLT<^3tt«-Cft»K io 
t> 7tD72 OaGOffl 7SP»CA?.o ZOtztb. CD 
1 7 d©g&$#7c(:K S2^7>72tf^l >77>7 
3 73[SHC^i!)-f S.Ih£&£o CixCJ;^, T^i-7"© 
S^A s J:t)fit*^^?.o ^LTs *M1 7 c©fefiij® 
1 7 etc^DSSCl 7 g#!S:We>ftT^3o ^©HSBl 7 
g ii\ '7 5>7o , 2 © k5 53 ©miw©/c o^i ©*)©"!!:«> 
So C©CDS5 1 7 gSttWSChtJiO, S2^7>7 
30 2 £;s*gM*3 3<H(CJ¥1-^i:[l t tt) N 7*D720# 
D3nP 1 7 gl:liSt?iSt\ S2^7>72Sf 1^7 

«t0, *l*7>7*3i:flS2^5>ri:©|incWI«* 1 JB 

^ ->»U^ £<D$> 5 SK^JSf * tl S a - 7<Dfcl&$m& 
{g*T S * S#J ft L t J: 0 S ^ i: * S W 

tgh^cSo ^©cagp 1 7 gfcju H7(c^-r«fc9tc, £«a 
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